
Se"We 11no North Creek PkwyN, Suite 400, BotheH, WA98011·82.44
phone: (425) 420.9200 fi;l)O: (425) 42Q.9210

spekane fast 11115 Montgomery, SUite B, Spokane, WA 992Ql;·4776
phone: (509) 924.9200 fax; (509) 924.929:1

portlantl 9405 SW Nimbus Avenue, Beavert<m, OR 9700a-7132
phone: (503) 906.920lJ fax; (503) 906.9210

Bend 20332 Empl<1> A""nue, Sulte F'I, Bend, OR 97701-5711
ph""e: (541) 383.9310 fax: 541.382.758e

Anchorage 2000 WInternational A;,port RoBd,Su1te A-l0, Anchorage, AK99502-1119
phone: (907) 563.921]0 fax: (907) 563.9210

Anchor Environmental, L.L.C.-Portland
6650 SW Redwood Lane~ Suite 110
Portland, OR 97224

ProjectName;
ProjectNumber;
Project Manager:

Brix Maritime

990056-01
JohnRenda

ReportCreated:

04/04/05 15:44

.c.

QCBatch: 5020824 Soil Preparation Method: Dry Weight

Analyte Method Result MDL* MRL Units Dil Source Spike ~. (Limits) 0/. (Limits) Analyzed NotesResult Amt REe lU'D

Duplicate (5020824~DUPI) QC Source: P5BlkIZo..Dl Exlraded: 02121/0511:09

% Solids NCASOP 76.3 1.00 %by Weight Ix 76.6 0.392%(20) 02122105 10:50

Duplicate (5020824-DUP2) QC Source; P5B062Q..03 Extracted: 02121/05 11:09

% Solids NCASOP 76.9 1.00 %by Weight lx 77.3 G.519%(2G) G2I22105 W:50

Duplicate (5020824-DUP3) QC Sour"e: PSD0620-1l5 Extracted; 02121/05 1l:119

% Solids NCASOP 77,3 1.00 % by Weight lx 77.3 O'()G"10 (20) 02122/05 10:50

Duplicate (5020824-DUP4) QC Sour"e: P5B0756-l12 Extracted: 02122/05 09:07

% Solids NCASOP 76.8 1.00 %byWeigbt Ix 76.4 0.522%(20) 02122105 10:50

,

BRIX002948
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North CreekAnalytical- Portland

loyD. Chang,Project Manager

The mullS In Ihlsrepor;apply10 thesamplesanalyzedInaeCDrdanee with1m chain
ofClIStody document. Thisa/la{yllcal reportmllSlbe reproduced1/1 /Ise/l""'!Y,

North Cref'k Analytical, Inc.
Environmental Laboratory Network
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Anchorage

Brix Maritime
990056-01
John Renda

:~,mw'M.'.b....m
Anchor Environmental, L.L.C.~Portiand
6650 SWRedwoodLane- Suite 110
Portland, OR 97224

Project Name:
Project Number:
Project Manager:

Seattle

Spokane

Portland

Bend

11720 North Creek P!<wy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99205-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR.97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

20332 Emplre Avenue, Suite F'l, Bend, Oil.97701-S711
phonat (541) 383.9310 fax: 541,382.758S

2aOO W International Airport Itood,Suite A-I0, Anchorage, AK 99502-1119
phone: (907) 553.9200 fax: (9an 553.9210

Report Creat!;d:

04104105 15:44

Thespike recoveryfor this QC sampleis belowthe established controllimit.Sampleresultassociated with this batch maybe biased
low.

Initialbatch extractionhad contamination on MethodBlank.All samplesin this batchwerere-extracted,

The detected hydrocarbons appearto be due to gas overlap, weathered dieseland biogenicinterference.

Reportinglimits raiseddueto dilutionnecessaryforanalysis. Samplecontainshigh levelsof reported analyte,non-targetanalyte,
and/ormatrixinterference.

The surrogaterecoveryfor this sample is not available dueto sampledilutionrequiredfromhigh analyte concentration and/ormatrix
interferences.

Thesurrogaterecoveryfor this samplecannotbe accurately quantified due to interference from coelutingorganiccompounds present.

Surrogaterecoveryis out of control limits. QA criteriaare met whenonesurrogateis withincontrol limits.

. The reportinglimit for this analytewasraised due to matrixinterference.

The matrixspike recovery, and/or RPD,for this QC sampleis outsideof control limitsdue to a non-homogeneous samplematrix.

- Recovery for the QC (LCS) in this rangewas belowacceptable limits. Resultsfor the samplesin this range maybe biasedlowand is an
estimate.

Thissamplewas extracted outsidethe EPArecommended holdingtime.

The matrixspike recovery, and/orRPD,for this QC sampleis outsideof established controllimits. Failure of a matrixspikeQC sample
doesnot representan out-of-control conditionfor the batch.

RPD is not applicable for analyteconcentrations lessthan5 times the MRL.

Report Specific Notes:

Detectedhydrocarbons appearto be due to weathered gasas well as weathered diesel.I A-Ol

A-Ola

I A-02

A-03

I A-04

I 0-07

Q-Ol

I Q-06

Q-14

I R-03

R·05

I 8-01

I
8-02

S-07

- METHOD REPORTING LIMIT. ReportingLevel at, or above, the l0:-vest levelstandardof the Calibration Table.

METHOD DETECTION LIMIT. ReportingLevelat, or above, the statistically derivedlimitbasedon 40CFR,Part 136,Appendix B.
- *IvIDLs are listed on the reportonly if the datahas beeoevaluated belowthe MRL. Resultsbetween the MDL and MRLare reported

as Estimated results.

- Sampleresultsreportedon a dryweightbasis. Reporting Limitsare corrected for %Solidswhen%Solidsare <50%.

- Sampleresultsand reportinglimitsreportedon a wetweightbasis (as received),

- RelativePercent Difference. (RPDs calculated usingResults, not PercentRecoveries).

DET

I NO

NRINA

I .Q.!:x

wet

I
RPD

MRL

I
MDL*

I Laboratory Reporting Conventions:

- AnalyteDETECTED at or abovethe ReportingLimit. Qualitative Analysesonly.

- AnalyteNOTDETECTED at or abovethe reportinglimit(MOLor MRL,as appropriate).

- Not ReportedI Not Available

Th«resultsInthls report"pply 10thesamplesanalyzedInaccordance \rllhth«chain
a!=rodydacumenl. fhls analyllcal repor! mustbe reproduced in lis entlre(Y.

North Creek Analytical, Inc.
_~~ ~~-----EQvfronmentalLaboratory Network

f'lliC'«k~

IJOY D. Chang, ProjectManager

BRIX002949 Page340f35
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Seattle. 11720 North Creel< PkWV II, Suite 400, /:lotheH, WA !l8011-8244
phone: (425) 420.9200 fax: (445) 420.9210

Spokane. East 11115 Monb;jomery, Suite B, Spokane, W~ 99206-4776
piKJneJ (509) 924.9200 fax: (509) 924.92.90

pentland 9405 SW Nimbus Avenue, Beaverton, OR.97008-7132
phone: (Sll3) S06.9200 fax; (503) 906.1>210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 WIntematlonaJ Airport Road, Suite A-l0, Andlorage, AI( 99502-1119
phone: (B07) 563.B200 fax: (907) 563.9210

I
I

Anchor Environmental, L.L.C.-Portland
6650 SW Redwood Lane - Suite 110
Portland, OR 97224

ProjectName;
Project Number:
Project Manager:

Brix Maritime

990056..Ql

John Renda
ReportCreated:

04/04/05 15;44 I

Reporting
limits

- Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.

- Reporting limits (MDLs and MRLs) are adjusted based onvariations in sample preparation amounts, analytical dilutions and
percent solids, where applicable.

BRIX002950

I
I
I
I

North CreekAnalytical-Portland

JoyD. Chang,ProjectManager

TheresultsIn tlns reportapplyto theRamplosanalyzedln accordance wUh the cha/Il
of<:IIsfudy d<>cII""nL This analyflcal reportmust be reproducedIn us .ntl"'l)!.

North Creek Analytical, Inc.
Environmentall.aboratory Network

Page 35 of35
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- - - --
·~nca

- - - --
CHAIN OF CUSTODY REPORT

- - - --l i ;~U i'iorilll..fi:\;l; l'KW}' J" sunc 4W, tJutncul WA, ,~ull·~..:44

11922 E lsi Ave, Spokane, WA99206·5302
9405SW Nimbus Ave, Beaverton, OR97008-7145
20332Empire Ave,SleFl. Bend,OR97701-5712

:'.000 WlntemnlionolAirport Rd SIc AIO,Anchorage. AK99502-1119

Worl<Orderll,

- - --~';;';·4~u·:t2w r'"\'\'4':lJ~~IU"

509·924.9200 FAX924-9290~
503·906·9200 FAX006·9210
541·383·9310 FAX382-7588
907·563·9200 FAX563·9210

';:5 f.;o 7uz

o
e
==-a
n
==....
~
tJ:j
e
'Il

S'
n
'Il
'Il
......
==-e"'iaa
o'
==

NCACUENT: INVOICE TO; TURNAROUND REQUEST

REPORT TO: JotllJ 1{elJl>A • And,," Cr-l1lro\l\PAIt~ IoO';'w-Ih,..·

ADDRESS: ~S\) SW (2~.Q\PDD~ ~. 5~ \\ \) organic & Inorganic A1Jalyses
.;r1.-\r-J~ J o-a- 9 '11.:z.,L/ • ~[2J0GJ00[!JGJ

Pf!ONE:croj -610-\\ DB FAX: S'b')-L:7D'-l\ 7,...S P.O.NUMBER:
Peuoleum Hydrocarbon Analyses

PROJECfNAME: (Sc: ¥ M.,,;. ..\.\-~~ PRESERVATIVE flJ000ITJG
PROJECfNUMBER:qq Cbl)b - b \

SAMPLED BY: ~t!. .d/::;::7
REQUESTED ANALYSES j OTHER ISpdl): Rusll\c..\ i)

t:= l< & rJ :::l "~hpM7r... .....~..,......"""""a--.
oJ lJ)

CUENTS~LE~ :r

I~ I~~
G -5f.. "'3:SAMPUNG i - ..,;-..0 MATRIX #OF LOCATION! NCA

IDENTlFlCA.TION DATEITIME ~[ ~! i 0 ....... 0- ~ (W,S,O) CONT. COMMENTS WOlD
~ '7 tss:

"\?,~ 31-- ( S - (p') bl~It:)' {Jq4D X S 1.- ~I

2 p..","1..- II t-n·)
I

'I- s ~O~~ '1
L--

3 (l..,'~ y) (LD·~?"'0 \. J t \ o t> X >: X X ')<. I< 'f. 5 z,

4

5

6

7

8

9

10 .~ L.-. .-:;> r'\

RELEASED BY:~3Z--- fL./ft/6r RECEIVED BY: M ~. L\ lC~ ----c J DATE:czfJ'q,bSDATE:

PRINTNAME: ( !t'aAJ J IZENDA FIRM:AVl~ TIME: , '3r.ts:' PR1NTNAME:~ V\. MClbiZ{~: "-YA. TIME: 13YS
RELEASED BY: DATE: RECEIVED BY: J DATE:

PRINTNAME: FIRM: TIME: , PRINT NAME: FIRM: TIME:

ADDmONALREMARKS: 1i......n hjk6.-.\ +-\(\1) ...t~\o"\. D -:;Z ..fo.- o1J.. 0:. .l Jl·'C".~ 'I'EMP=

~5tCOCREV09/04 PAGE OF
..
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_Yes--LNo

~Yes__No

NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
(Army Corp. compliant)

Client: .Ar'\cho J'-'"

1. Please sign for receipt and o~ening ,of --L.. cooler or other :J
By (print) LX:::; r:- ~(YZ It> (sign) 6=rL-Iz~ 7

2. Date samples receive 6l-,'IB le)S Date opened: Same_b- or__I__'__

3. Delivered by: _NCA courier_ FedEx_UPS_CourierX.Client_Other _

Airbill # if applicable (Putcopy of shipping papers In file)

4. There were L custody seals present, signed by date __'__1__.

5. Were the custody seals unbroken and intact at the date and time of arrival? ifllYes _No

6. Was ice used? "-£yes __no Type of ice: __ blue ice __gel ice X' real ice

Temperature (degrees C) Raytek thermometer 6,5 Digl-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid?

8. Were custody papers filled out properly (ink, signed, etc.)?
If "noll please specify:---------------

9. Was project identifiable from ~ustody papers? /Z... Yes No

Name of project - '. ( I IfV\ E" (if applicable)

10. Initial and date for unpacklnq: . (initials) date -LJ.J.!:l) 0 S
11. Packing material: i¥A bubble wrap/bag __styrofoam __cardboard other

12. Were samples in bags? h Yes__ No

13. Did all containers indicated on the COC arrive? .--:::£..Yes_No

If "no" please indicate which containers were absent _

I
I
••
I
I

--•!!!!

14. Were all containers unbroken and labels in good condition?
If "noll please indicate which containers _

15. Were all bottle labels complete (ID, date, time, signature, etc.)?

Do the IDs, times, etc. agree with the COC?
If "no" please indicate which containers _

16. Are containers properly preserved for indicated analysis?

17. Is there adequate Volume for the test(s) requested?

-.:l-Yes __No

-£-Yes__No

--4-Yes __ No

~ Yes No

18. If vca vials were SUbmitted, are they free of bubbles? ---I- N/A Yes No

19. Log~in phase: Date samples were logged in: _ if lJ5LcrS Elm Project#;SJ7i) 702-
20. Logged in by (print) ~'L L-\..A./fi/l. [-Vi:lL.. (sign) Vi; 1t.,!\"OSiA..~(;-.--
21. Was the project manager notified of status? (Usebackof formas a record) __Yes...:::z(.No

- ---~----
-----~--

BRIX002952

Confidential Business Information



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix C

Data Validation Review

_____n__ -- ----conliOeirtial Business rn1ormation n
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BRIX Maritime

LABORATORY DATA REVIEW

Holding Times

Method Reporting Limits (MRLs)

BRIX002954

Page I of5411812005

Data Qualifications

The following comments refer to the laboratory's performance in meeting the quality control CQC)
specifications outlined in the analytical procedures and the Quality Assurance Project Plan (QAPP). Analytical
results were reviewed using USEPA National Functional Guidelines for lnorganics Data Review (USEPA,
2004), and USEPA National Functional Guidelinesfor Organics Data Review (USEPA, 1999), and applying
laboratory and method QC criteria.

This report presents a review of the samples collected from BRIX Maritime on February 18 and 25, 2005.
Columbia Analytical Services, Inc. (CAS), in Kelso, Washington and North Creek Analytical LLC (NCA), in
Portland, Oregon, analyzed the samples. Laboratory SDG's K2501428 (CAS) and P5B0702 (NCA) were
reviewed.

Unless specifically noted in this report, laboratory results were within QC criteria.

April 2005

All sample analyses were conducted within recommended holding times. No data were qualified due to these
results.

The CAS laboratory Sample Receipt Form states that the cooler temperatures were at 1.3 and 1.7 "C, The
samples were received in good condition and unfrozen.

The MRLs were acceptable. Samples BM-022505-3 and BM-022505-4 had raised reporting limits for the
gasoline analysis and two polynuclear aromatic haydrocarbons (naphthalene and 2-methylnaphthalene). The
reporting limits were raised to account for the high level of target analyte detected in the samples. All raised
reporting limits accurately reflected the appropriate dilutions. The reporting limit for sample B-32 (10-12) has
the analyte n-butylbenzene raised due to matrix interference.

P:\Projects\BRIX\Letters and Re['{lrts\Brlx..DV_050415J.doc
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Method Blanks

Field Duplicates

Surrogate Recoveries

Laboratory Duplicate Results

BRIX002955

4/18/2005 Page 2 of 3

Method blanks were analyzed at the required frequency for all analyses. The method blanks were free of
contamination. No data were qualified due to these results.

Trip and Field Blanks

• The surrogate recoveries for Fluorene-dl0 and pyrene-dl 0 were outside the laboratory control limits for
the matrix spike and matrix spike duplicate samples P5B0414-01in the polynuclear aromatic compound
analysis. As these samples are not associated with the samples in this report no qualifiers were applied
based on these results.

• The Extractable Petroleum hydrocarbon anlaysis for the LCS (5030372-BS3) had a high recovery
(143%) for the surrogate squalane. As this recovery indicates a high bias no data was qualified based on
these results.

One trip blank was submitted with the samples and analyzed for VOCs. The trip blank was free of
contamination. No data were qualified due to these results.

• The Extractable Petroleum hydrocarbon anlaysis for sample B-33 (20-22) had >300% recovery for the
surrogate Squalane. The surrogate was diluted out with the 20x dilution. The other surrogate was within
the laboratorys acceptance criteria. Qualify affected aromatic hydrocarbon ranges with the "J" qualifier
to indicate those ranges are estimated.

• The Diesel and Heavy range hydrocarbon anlysis for sample B-33 (20-22) had no recovery for the
surrogate l-Chlorooctadecane. The surrogate was diluted out with the 100x dilution. The heavy range
organic results should be qualified with the "J" flag to indicate the value reported is estimated.

One water field duplicate was submitted with the samples; MW-l / :MW-l duplicate. The field duplicate results
were comparable.

No field blanks were collected. No data were qualified due to these results.

Surrogate recoveries were reported for all organic analyses. Surrogate percent recoveries were within the
control limits except where noted below:

The laboratory analyzed duplicates at the required frequency. All lab duplicates were within acceptable RPD
limits; no data were qualified due to these results.

P:lProjects\BRIXlLetters and Reports\Bri"-.-DV_OS04151.doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ConliderrtiatBusiness Information



Overall Assessment

Matrix Spike/Matrix Spike Duplicate Results

Laboratory Control Sample Results

Completeness

BRIX002956

4/18/2005 Page3 00

-The LCS for Extractable Petroleum hydrocarbons was low for the ClO-CI2 aromatics. The associated
samples with detectable results will be qualified with the "J" flag to indicate the results reported are
estimates.

o The matrix spike for lead was outside control limits high for sample P5B0415-01. As this sample is not
related to the samples in this data package no qualifiers were applied to the associated data.

o The matrix spike for sample B-33 (20-22) was outside control limits for the following volatile petroleum
hydrocarbon ranges: C5-C-6 aliphatics, C6-C8 aliphatics, CIO-C'12 aliphatics, C8-CIO aromatics and
CIO-CI2 aromatics. The matrix spike duplicate for sample B33 (20-22) was outside control limits for the
following volatile petroleum hydrocarbon ranges: C5-C-6 aliphatics, C6-C8 aliphatics, ClO-C12
aliphatics, C8-CIO aromatics and CIO-CI2 aromatics. Qualifiy all associated detected results with the "J"
flag to indicate the values reported are estimates.

o The matrix spike for manganese in laboratory data report K250I428 was outside laboratory control
limits high. As the detected amount of manganese in the sample was greater than four times the spike
amount no data qualification is necessary.

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were conducted at the required frequency. All
MS/MSD and RPD results were within permissible levels with the following exceptions:

Laboratory control sample (LCS) analyses were conducted at the required frequency. All LCS results were
within permissible levels except where noted below.

The data are judged to be acceptable, as qualified.

The results reported by the laboratory were checked against chain-of-custody entries to determine if all of the
requested analyses were completed. All requested analyses were conducted.

P:\Projects\BRIX\Lettersand Reports'BrixD'VJj504I5Ldoc
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4/18/2005 Page4 of3P:\Projects\BRIX\Letlers and Reports\BrixJ)VJ!504151.doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



SampieID Analyte Original Result Qualified Result Reason

B-33 (20-22) Heavy Range 28400 28400 J Surrogate recovery
Hydrocarbons

B-32 (10-12) ClO-C12 aromatics 18.4 18.4 J LCS recovery

B-33 (20-22) C21-C34 aromatics 2220 2220J Surrogate recovery

B-32 (10-12) ClO-CI2 aliphatic 164 164 J MSIMSDlow
recoveries

C8-CIO aromatic 104 104J MSIMSDlow
recoveries

CIO-C12 aromatics 136 136J MS/1VfSD low
recoveries

B-33 (20-22) C6-C8 aliphatics 11.5 11.5 J MS/MSDlow
recoveries

ClO-C12 aliphatics 2.20 2.20J MSIMSDlow
recoveries

C8-ClO aromatics 1.69 1.69J MS/MSDlow
recoveries

CIO-C12 aromatics 2.26 2.26J MS/MSDlow
recoveries

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data Qualifier Table

P:\Projects\BRlX\Leners and Reports\Brix_DV_050415I.doc
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EXPIRES: 12/ 3 1/ 05

OREGON
JAN. 23, 1990

RANDY W. ENGELGAU
2423

8
$.8. - 12

8
S8. - 11

@ p.P.-JO

BRIX002960

Confidential Business Information



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AppendixE

Monitoring Well and Boring Logs
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990056-01

J. Renda

DRILLING CONTRACTOR GeoTech ExplOfations, Inc.

10.0 to 20.0 feet: SAND (SP); dark gray;mediumsand; gasoJine
like odor;moist.

7.0 to 10.0 feet: SANDY SILT (ML); gray; nonplasticto Jow
plasticity fines; fine to mediumsand; trace fine to medium,
subrounded to well rounded gravel; moist.

Direct Push - Geoprobe

2-inch

Field location of boring

ML 4.0 to 5.0 feet: SILT (ML); gray;mediumto high plasticityfines;
.§ moist.

5.0 to 7.0 feet: SAND (SP); dark gray;medium sand; moist.

ML
2

17

11

12 SP

1§.

3.0

3.0

---1-------1 2.0

SAMPLING DATA

LOG OF
EXPLORATORY BORING

I- Ui'
.a:: llJ 0

CD W Cl.cnllJ
1:2

u, :::l:::l Near Former Fuel PumpsJ- s SAMPLE NUMBER 0 ~
o~o::w cn w W 0::-10:2-1

'*- > I-I ::c 0°...Jo:;:;: o~ 1-11. I- -I[(J
-IN I- E 01;) a.::::; n, _:2
WWllJ (lJ Well W« III g~ LITHOLOGIC DESCRIPTIONS:C::o cn o::=. ocn 0

0.0 to 0.4 feet: ASPHALT

1 GW 0,4 to 1.0 feet: GRAVEL (GW)j angularto subangular; fine to
coarsegravel.

6 1.0 to 4.0 feet: SILTV SAND (SM); brown; 60 to 70 percentfine to

8M
mediumsand;20 to 30 percentnonpiastlc to low plasticityfines;

2.5
,Q 10 percentfine to mediumgravel;subrounded;moist.

Remarks:

I

I
I

I

I
I

I
I
I

I

I

I
I

I
I
I
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CLIENT/PROJECT NAME BrixMaritime. BORING # B-31

~~~~lj9L~
PROJECT NUMBER 990056-01 DATE BEGAN 2/18/05

GEOLOGIST J. Renda DATECOMPLETED 2/18/0~

DRILLING CONTRACTOR, GeoTech Explorations. Inc. TOTALDEPTH 25feet

LOG OF DRILLING METHOD Direct Push - Geoprobe SHEET_2_0F 2

EXPLORATORY BORING HOLE DIAMETER, 2-inch

SAMPLING DATA Field location of boring

!- en
a:: W 0

Q) W a. 00W
~

1.1. =>=>!- E 0 z o~

O::Woo i= SAMPLE NUMBER W w O:....J
o~...J Q) > :I:....J :I: eJO
...J0<i a. O~ I-a. I- ....J IIJ
...IN!- E 0- a.~ a. -~wWUJ m W Q) W<C W 0>- LITHOLOGIC DESCRIPTION3:lLo in c:g OCf) 0 Cf)oo

jo~': , 20.0 to 24.0 feet: SILT (ML); brown; low to medium plasticity

f1 .6.1 fines; 5 to 10 percent fine to medium sand; trace medium gravel;
woody debris; moist.

22 ML
3.5 - '--

23

~;.

~
@ 23.0 feet: 0.75 foot-thick Jog.

24

ML
20.0 to 24.0 feet: SILT (ML); light gray; nonplastic fines; moist.

25

26

27 Boring terminated at 25 feet.
Borehole abandoned with bentonite granules.

28

29

30

Q1

32

33

34

35

36

37

38

39

40
Remarks:
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990056-01

J, Renda

Field location of boring

CLIENT/PROJECT NAME...........B""ri"'x-"'M""'a""rit""imuse"-, BORING #._.=<B:>:-3~2 1

PROJECTNUMBER~_~~~~ DATEBEGAN 2Maffi5

GEOLOGIST DATE COMPLETED 2/18/0

TOTAL DEPTH 15 feet

SHEET_1__0F--,,2~_.

DRILLING CONTRACTOR GeoTech Explorations, Inc,

DRILLING METHOD Direct Push - Geoprobe

HOLE DIAMETER 2-fnch

SAMPLING DATA

LOG OF
EXPLORATORY BORING

I
I

I

6.0 to 7.0 feet: SILT (ML); gray; nonplastic to low plasticity fines;
trace rust brown sandy layers.

4.0 to 5.0 feet: SILTY SAND (8M); gray; fine to medium sand;
medium plasticity fines; moist.

5.0 to 6.0 feet: SILTV SAND (8M); mottled brown to gray; fine to
medium sand; medium plasticity fines; gasoline-like odor; molst,

8M
§.t-----t-=-=-:--=-=--:--:-==::-:-="7':"':=-::=-~"""7"7"-----:---c::--~

7.0 to 15.0 feet: SAND (8P); dark gray; medium sand; gasoline
like odor; moist.

8M
.§

11 8P

12.

8-32 (5-6)

8-32 (10-12)

Iii en
0

"'
w 0... en

Near Former Fuel PumpsE ~
11. ::J::J

i= SAMPLE NUMBER .0 t; o-
W UJ o::.....J

"' > :J:--l :J: (90
C. 0_ 1-0... I-

=~E 0- 0...::;;: 0...
III UJ "' UJ<t: w g&; LITHOLOGIC DESCRIPTIONIII cr::~ Oen .0

0.0 to 0.4 feet: ASPHALT

1 GW OA to 1.0 feet: GRAVEL (GW); angular to subangular; fine to
coarse gravel.

2- 1.0 to 4.0 feet: 81LTV 8AND (8M); brown to rust brown; 60 to 70

3.0 8M
percent fine to medium sand; 20 to 30 percent nonplastlc to low
plasticity fines; 10 percent fine to medium gravel; subrounded;,Q
moist.

940

955

----1r-------1 4.0

----1r-------J 4.0

I
I

I

I

I
I

I
I

I
I
I

I

I
1Z

I
I
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CLIENT/PROJECT NAME Brix Maritime. BORING # B-33IMW-8)

,tl6~frti9l~ PROJECTNUMBER 990056-01 DATE BEGAN 2/18/05

GEOLOGIST J. Renda DATE COMPLETED 2/18/05

DRILLINGCONTRA:CTOR..GeoTech Explorations. Inc. TOTAL DEPTH 25 feet

LOG OF DRILLINGMETHOD Direct Push~ Geoprobe SHEET_1__0F 2

EXPLORATORY BORING HOLE DIAMETER 2-inch

SAMPLINGDATA Field location of boring

tJj fj)
c::

CD W Q.~W
6= u, ::>::l Near Source of Lube Oil ReleaseI-

~Irw(I) SAMPLENUMBER a 3 o~

W uu c::....J
O~....J

'*- > :J:...J FS
(90

-10< o~ I-Q. ...J1n-INI- E 0- D..~ Q. -~UUUUuu ro Will w< W 0>- LITHOLOGIC DESCRIPTION
i~a

(I) cr:~ DC/) D en en

~ 0.0 to 0.3 feet: ASPHALT

~ 1 GW 0.3 to 1.0 feet: GRAVEL (GW): angularto subangular; fine to-- coarse gravel. -

I-
g

SP
1.0 to 3.0 feet: SAND (SP): tan; medium sand; trace fine,
subrounded to well rounded gravel.

2.5 r--
3

3.0 to 6.0 feet: SILTY SAND (SM); brown; fine to medium sand;

~
medium plasticity fines; trace fine to medium, subrounded gravel;
trace wood debris; some gray to rust brown mottling; moist.

I ill Q
8M

f1 2..,
6.0 to 22.0 feet: SAND (SP)j brown; fine to medium sand; traceCo

il t fines; moist.

3.0 ,-- .-.,. 0
>~

E
~

~~~
~ ., J!I]
~ 0 .1Qen

-5
<:

~
~ 11

~
16

2.0 +
rfJt

13
SP

@ 13.0 feet: color change to gray

~
14

~ ~

I I---'
~

~.
1, ft 16

I'I! _il] 17:1
I' =~ - :

i 3.0 - t-'"

- 1§.-

B! 1J!

l~
, 20

Remarks:
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CLIENT/PROJECT NAME BrixMaritime. BORING # B-33 (MW-BI

~6~f1j9L~
PROJECT NUMBER 990058-01 DATE BEGAN 2/1B/05

GEOLOGIST J. Renda DATE COMPLETED 2/1BfOE

DRILLING CONTRACTOR GeoTec:b Explorations, Inc, TOTAL DEPTH 23feel

LOG OF DRILLING METHOD Direct Push ~ Geoprobe SHEET_2__0F 2

EXPLORATORY BORING HOLE DIAMETER z-tnch

SAMPLING DATA Fjeld location of boring

f- Ci)
0:: w 0

III W o.rnw
~ ~

u.. ::J::>f- 0 ~
o~

OCWC/) SAMPLE NUMBER w w oc..l0:!:....1 III > ::J:....I ::J: (')0
....10< 1i O~ I-c.. I-

=~....IN I- E 0- c..:!: 0-www [Q Will W« w 0>- LITHOLOGIC DESCRIPTION35:0 C/) "g DC/) D C/)C/)

f~~ ~
@ 20.0 to 22.0 feet: Oily.

-:' ~fJ~
1100 8-33 (20~22)

n SP~ilLt, 22

ii, fil 3.5 I-- '-- ML
22.0 to 23.0 feet: SANDY SILT (ML); gray; low to medium

~
23 plasticity fines; fine to medium sand; trace root hairs; moist.

23.0 to 25.0 feet: SILT (ML); gray; Jow to medium pIaslicity fines;
24

ML
fine to mediumsand; trace root hairs; moist.

25

26

27 Boring terminated at 25 feet.
Boreholeabandoned with bentonite granules.

28
MW·8 installed adjacent to 8-33

29
WELL COMPLETION DETAILS

30 oto 17.2 feet: 2-inch-diameter,flush threaded, Schedule 40 PVC
blank riser pipe.

n 17.2 to 22.2 feet: 2-lnch -diameter, flush-threaded, Schedule40
PVC prepackedwell screen with 0.010 machined slots.

32 22.2 to 22.7 feet: 2-inch·diarneter threaded end cap.

33 oto 1.0 feet: Concrete.
1.0 to 16.0 feet: Bentonite granules.

34 16.0 to 22.7 feet: 10-20 ColoradoSilica Sand.

35

2.§

37

38

39

40
Remarks:
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· regan
Theodore Kulongoski, Governor

April20, 2005

Mr. JohnEdwards
Anchor Environmental, Inc.
6650 SWRedwood Lane,Suite110
Portland, Oregon 97224

Department of Environmental Quality
NorthwestRegion Portland Office

2020SW4th Avenue, Suite400
Portland, OR 97201-4987

(503)229·5263
FAX (503) 229-6945
ITY (503) 229-5471

RE: Remedial Investigation Workplan (February 2005)
Brix Maritime Company
Portland, Oregon
ECSI No. 2364

DearJohn;

The Oregon Department of Environmental Quality (DEQ) has reviewed the Remedial
Investigation Workplan, Brix Maritime Company, Portland, Oregon, dated February 2005 (the
RI Workplan). The RI Workplan was prepared by Anchor Environmental, Inc. (Anchor) on
behalfof BrixMaritime Company (BRIX) andsubmitted to DEQ consistent withthe "Voluntary
Agreement for Remedial Investigation, Source Control Measures, and Feasibility Study" (DEQ
No. LQDVC-NWR-02-03 [theAgreement]). TheAgreement became effective May 8, 2002.

DEQ hadpreviously approved a June2004version of the workplan withcomments. Since that
timethe scope of workfor the BRIX Remedial Investigation (RI) has changed. In addition,
information onwhich otherworkwas dependant is nowavailable. As such,DEQ considers it
appropriate to review the RI Workplan in the context of the current scopeof workandavailable
information.

DEQ's comments areprovided belowandhavebeenprepared to: 1) ensure the RI Workplan
includes information itemsagreed to in previous correspondence and/or during meetings, 2)
communicate DEQ's understanding ofthe technical content of certainitemsincluded in theRI
Workplan, and3) clarify the information anddatacollection needs of the RI. DEQ expects that
ourcomments willbe incorporated into the RI Workplan andthata final version of the document
willbeprovided for ourfiles within30 days of yourreceipt of this letter.

Section 3.2. Consistent withourFebruary 25,2004 comments letter,andagreements made
during a May25,2004meeting, DEQexpects that a survey willbe conducted along the facility's
waterfront to establish the locations andelevations of 1)groundwater seepsand2) the contact
between thesandunit andthe underlying silt unit Thisinformation should be shownon
appropriate figure(s) andusedwhenpreparing the structural contour mapof the top of the silt
unit. The survey will alsoprovide a site-specific estimate of the lowest effective shallow
groundwater elevation for the site (i.e.,when riverlevels are belowthe top of silt).

BRIX 002967
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John Edwards
Apri120, 2005
Page 2 of4

Section 3.3. Storm wateris recognized asa source of contamination to the Willamette River and
its sediments. DEQ acknowledges BRIX'songoing efforts to reduce the potential for sitestorm
water to be a source of impacts to theriver. DEQ expects thatBRIX will maintain the"best
management practices" (BMPs) currently in-place (e.g., useandroutine scheduled maintenance
and/or replacement of catchbasin inserts). DEQ also recommends thatBRIXimplement the
BMPs recommended bythe Cityof Portland, including sweeping paved surfaces to reduce the
amount of material entering the catch basins and minimizing outdoor uncovered.storage of spare
equipment and/or materials. Periodic sweeping of thepaved areas could reduce the frequency of
maintaining and/or replacing the catch basin filters.

Section 3.5. According to this section andAppendix F oftheRI Workplan, PGEowns the two
transformers at theBRlX facility having purchased them onJanuary 1, 1979. Additionally, POE
reports thatthe content of polychlorinated biphenyls (PCBs) inthe transformers is unknown.
DEQ acknowledges that de-energizing thetransformers andinterrupting power would negatively
impact theBRIX operation. However, DEQ understood from Anchor's April 30,2004 letter that
if information regarding the PCBcontent ofthetransformers wasunavailable or could notbe
determined, then shallow soil sampling would be conducted.

DEQ expects thatanapproach for collecting andanalyzing shallow soilsamples around the
transformers will be developed andincorporated intotheRI Workplan. Lacking information
regarding the PCB content of the transformers, thisinformation willbe usedto confirm whether
releases from thetransformers haveoccurred and whether additional workis warranted.

Section 4.1. OurFebruary 2? letterstipulated thatif groundwater seeps (as opposed to
petroleum hydrocarbon seepsor sheens) are"...interpreted to be downgradient of theknown
groundwater plume or contaminant source areas..." representative samples should be collected.
Section 3.2 of theRI Workplan indicates thatgroundwater seeps havebeen observed
downgradient ofmonitoring wellMW-2. Furthermore, polycyclic aromatic hydrocarbons have
been detected in groundwater at MW-2. Based onthis information, DEQ concludes thatthe
criterion forsampling groundwater seeps hasbeen metandthatanapproach for collecting and
analyzing samples should be developed andincluded in theRI Workplan.

Thatsaid, theRIWorkplan suggests it may be infeasible, dueto access and safety
considerations, to collect samples where groundwater seeps havebeenobserved (i.e., along the
northern portion of the facility's waterfront). Although not specifically mentioned, thiscomment
appears to include thegroundwater seeps observed nearMW-2.

DEQ considers sampling groundwater seeps an important element of the RI. Given the
configuration of theBRIX site and its access limitations, groundwater seepsmayrepresent the
only sampling locations between waterfront monitoring wells (e.g., MW-2) and theriver. The
data isneeded to further assess the lateral extent ofgroundwater contamination andwould
support boththeRI andthesource control evaluation. As such, DEQ expects thatBRlX will
make every effort to develop an approach for conducting thiswork.

BRIX 002968
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John Edwards
April 20,2005
Page 3 of4

Thethirdsetof bullets in this section (seePage14of the RI Workplan) listsspecific items that
willbe included in the RI Report to facilitate DEQ's reviewofBRlX site investigation
information. During the May25, 2004meeting DEQ understood that an evaluation of the
influence of precipitation on shallow groundwater fluctuations would be addedto the list of
items. This information willbe usedto further evaluate the hydrogeologic conceptual sitemodel
for the BRlXfacility.

Section 4.4. DEQ expects that the "shoreline monitoring wells"referenced in the firstparagraph
of thissection will include MW~2, MW-3, MW-4, MW-5, andMW-8.

For thepurpose of screening site datafor the source control evaluation of the BRIXfacility,
Anchor proposes usingDEQ Level2 Screening Benchmark Valuesforpotential ecological
exposure pathway(s) and the US Environmental Protection Agency (EPA) 2002National
Recommended Water Quality Criteria to evaluate potential humanhealthexposure pathways.

EPA andDEQ are currently developing screening criteria for Portland HarborJointSource
Control Strategy. Agency agreement on screening criteria isexpected withinthe nextfewweeks
andtherefore maycoincide withthe BRIXsource control evaluation. DEQrecommends that
priorto initiating the source control evaluation, Anchor obtain from DEQthe appropriate
screening criteria to reduce the potential for duplication of work efforts.

In addition to EPA1DEQ development of screening criteria, be advised thatEPAmaybe
requiring that federal drinking watermaximum contaminant levels (MCLs) anddrinking water
preliminary remediation goals (PRGs) be included as screening criteria for the groundwater
pathway.

Section5.2. DEQ understands that in addition to the quarterly reports referenced in this section,
an interim submittal willbe prepared that compiles the site investigation information listed in
Section 4.1 andincludes descriptions and interpretations ofthe data. The interimsubmittal will
form the basis for determining whether the siteinvestigation workcompleted to datesupports the
source control evaluation. Subsequent to review andapproval of the interim submittal, DEQ
understands the source control evaluation willbeprepared. Boththe interim datacompilation
document andthe source control evaluation willbe incorporated intothe RI Report.

DEQ requests that the schedule for completing the interim datacompilation document be
included in this section of the Rl Workplan. The submittal dates for the source control
evaluation andthe RI Report willbe established as the document reviewandapproval process
proceeds.

Table 3. Table3 compiles monthly observations made regarding 1) the presence of lightnon
aqueous phase liquids and2) waterlevelmeasurements madeat eachmonitoring well. In our
February 25th letter, and as Anchor agreed to in theirApril30, 2004response letter, additional
information should be provided on the tableandassessed whenpreparing equipotential maps for
thesite. Given the interpretations of thesite geology andhydrogeology, during seasonal declines

BR\)(. 002969
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in the watertablethere is the potential for groundwater and/or LNAPL to be retained in the
monitoring wellend-cap, or trapped in the borehole dueto the fine-grained nature of the material
surrounding the sandpack. In eithercasemisleading dataand interpretations couldresult.

DEQrequests thatTable3 be revised for future submittals to include the elevations of the topof
the silt andthe top of the monitoring wellend-cap for information purposes. Interpretations and
descriptions of historic andfuture groundwater elevation datashouldtakethis information into
consideration.

Table 4. The"Z" dataqualifier shownin the tableshould be explained in the notes.

Figures 3, 4, and 5. The spatial relationships between the locations of monitoring wellsMW-2,
MW-3, MW-4, andMW-5 shown on figures 3 and4 donot appearto correspond to thoseshown
onFigure 5. DEQrequests that thesefigures be reviewed andreconciled in future submittals if
appropriate.

Appendix A, Sampling and Analysis Plan. The Sampling andAnalysis Plan (SAP) provided
in Appendix A of the RI Workplan is limitedto quarterly groundwater monitoring. TheRI
Workplan shouldinclude a SAPanda Quality Assurance ProjectPlan that reflects the current
scope of workfor the BRlXRl, including workthathasbeencompleted (e.g.,push-probe
drilling and soilsampling, monitoring well installation, collecting groundwater samples for
analysis of totalanddissolved metals) and thatwill be performed (e.g., shallow soil sampling
around electrical transformers, collecting samples fromgroundwater seeps for analysis of
contaminants of interest).

DEQ appreciates the work BRIX is conducting to further investigate environmental conditions at
their facility. If you have any questions regarding this letter, please don't hesitate to call me at
(503) 229-5543 or email meatbayuk.dana@deg.state.or.us.

Sincerely,

Mr.DanaBayuk, R.G.
Project Manager
Voluntary Cleanup Program
LowerWillamette Section

Cc: KimJohannessen, Johannessen & Associates
DavidTempleton, Anchor Environmental, Inc., Seattle
FrankWi11iamson, Foss
Rod Struck, DEQ- VCPILWS
ECSI FileNo. 2364

BRlX002970
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SUBSURFACE INVESTIGATION

Brix Maritime Company
9030 NW St. Helens Road

Portland, Oregon

August12,1993

Prepared for:

Brix Maritime Company
Portland, Oregon

Prepared by:

Hahn and Associates, Inc.
Portland, Oregon

Project #~289
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SUBSURFACE INVESTIGATION

Brix Maritime Company
9030 NW St. Helens Road

Portland, Oregon

August 12, 1993

EXECUTIVE SUMMARY

The Brix Maritime Company retained the environmental management firm of Hahn and
. .

Associates, Inc., to perform a subsurface investigation relating to previously detected

_petroleum products in the subsurface soils at their facility located at 9030 NW St. Helens

Road in Portland, Oregon. The subsurface investigation was designed to determine the

lateral and vertical extent of oil petroleum contamination previously detected at the subject

site and to determine the potential for a diesel release.

Soil samples were obtained from thirteen subsurface soil borings that were installed in the

vicinity of previously detected petroleum contamination at the subject site in April 1993.

Groundwater was encountered at approximately 26 feet below ground surface in all borings that

were drilled to that depth. Based on local topography, it is estimated that the flow direction for

the local shallow groundwater beneath the site is to the north towards the Willamette River,

Two areas of petroleum contaminated soils were identified during the investigative activities.

Gasoline contamination was detected in excess of the Oregon Department of Environmental

Quality Level 2 cleanup standard south of the underground storage tanks in boring B-7. In

addition, oil and diesel contamination of soils was previously identified along the oil and fuel

lines adjacent to the Maintenance Building. The oil detected in boring B-13 in this area did not

exceed the Level 2 cleanup standard for diesel or oilpetroleum contaminants», Petroleum

hydrocarbons were neither detected nor observed at the water table at the subject site.

Recommendations for additional activities at the site are presented in the report.

HAHN AND ASSOCIATES, INc.
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2.0 SCOPE OF WORK

The scope of work for the subsurface investigative activities included the following tasks:

3) Data synthesis and report preparation.

2) Laboratory analysis of selected soil samples for the presence of petroleum

hydrocarbons

Page 2 of 12
Project #2289

August 12, 1993

HAHN AND ASSOCIATES, IN"c.

1) Drilling, field screening, and soil sampling of thirteen subsurface soil borings in

the vicinity of the oil pipeline and underground storage tank. (UST) areas

Soil samples were obtained by HAl from 13 subsurface soil borings that were installed in

AprH1993. Selected soil samples were analyzed for the presence of total petroleum

hydrocarbons (TPH).

Subsurface Investigation
Brix Maritime Company
9030 NW St. Helena Road
Portland, Oregon

1.0 INTRODUCTION

The Brix Maritime Company ("Brix") has retained the environmental management firm

of Hahn and Associates, Inc., (HAl) to perforin a subsurface investigation "relating to the

presence of petroleum hydrocarbons in the subsurface soils at their facility located at 9030

NW St. Helens Road in Portland, Oregon (Figure 1). Oil contamination of soil was

previously detected in the vicinity of an underground oil line that is used to service Brix's. .
. maintenance barge. In addition, diesel petroleum hydrocarbons were detected in several

.soil samples that were previously col1ected near the oil line. The subsurface [nvestlgation

was designed to determine the lateral and vertical extent of the detected oil contamination

of soils and to determine potential sources for the detected diesel release.

1.
1.
1.
].

].

1.
1.
].

].

1.
J.
J.
].

]1

II
II
11
J.
JI
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3,2 Discoyery of Oil Release

Currently there are five USTs located in one nested area at the subject site including two

20,OOO-gallon diesel fuel USTs, two 6,OOO-gallon lubrication oil USTs, and one 2,OOO-gallon

gasoline UST. The UST area lies adjacent to the Maintenance Building to the west. The

diesel and oil USTs are connected via three underground product transfer lines to the

maintenance barge adjoining the property to the north in the Willamette River.

On January 13, 1993, lubrication, oil was observed to be coming up through a seam between

asphalt and concrete paved areas near the UST nest. Subsequently, dispensing operations

from the lubrication oil USTs were ceased, and the release was reported by Brix to the

Oregon Department of Environme~tal Quality (DEQ), The reported release was given file

number 26-93-009 by the agency. Following the discovery of the release, the oil line was

repaired in January 1993 and is currently in service,

The subject property is the location of the Brix main headquarters and a tug boat service and

fueling facility (Figure 2). The site is situated between St. Helens Road to the south and

borders the Willamette River immediately to the north (Figure 1). 'I'opographlcally, the site

dips gently to the north and lies at an elevation of approximately 25 feet above mean sea

level (MSL). A 20-foot high embankment separates the northern property boundary and the
. -

Willamette River. The subject site is covered with either buildings or asphalt (Figure 2).

Page 3 of12
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August12, 1993

HAH~AND ASSOCIATES, INc.

3.1 Site Description

Subsurface Investigation
Brix Maritime Company
9030 NW St. Helens Road
Portland, Oregon

3.0 BACKGROUND
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HAHN AND ASSOCIATES, INC.

3.4 Tracer Research Corporation Actiyitie§

r Subsequent -to the Tracer investigations, HAl was retained by Brix to conduct a subsurface

investigation in the vicinity of the oil release and the UST nest area. The results of the

HAT subsurface investigatory activities are the subject of this report.

In May 1993, Tracer Research Corporation (~'Tracer") conducted a soil-tracer survey of the

subsurface soils in the vicinity ofthe two 20,000-gallon diesel USTs. The results .ofthe

investigations are detailed in the Tracer report entitled Tracer Tight Test of 2

Underground Storage Tanks at the Brix Maritime, 9030 NW St. Helens Road, Portland,

Oregon, dated March 15, 1993. Based on the results of the Tracer investigations, no tracer

was detected at any of the areas sampled, indicating that the two diesel USTs and their

pipelines were within tolerance.

Page 4of12
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August 12, 1998

;3 3 Previous HAT Activities

Subsurface Investigation
BrixMarltime Company
9030 NW St. Helens Road
Portland, Oregon

.In January 1993, HAl was retained by Brix to conduct an investigation ofthe observed oil

release, the results of which are detailed in the HAl report entitled Underground Storage

Tank System Investigation, Brix Maritime Company, 9030 NW St. Helens Road,

Portland, Oregon, (HAl project #2279) dated February 26, 1993. The investigative

activities included the excavation of accessible oil-contaminated soil in the vicinity of the

oil pipeline to a depth of approximately 3 feet below ground surface (bgs), Following the

excavation of approximately 45 cubic yards of petroleum contaminated soil, one test pit was

excavated to a depth of 12 feet bgs in an attempt to determine the vertical extent of the

contamination. Although soil contamination was observed in the floor of the test-pit,

excavation was discontinued due to instability of the native soils adjacent to the

Maintenance Building. Soil samples collected from the excavation dete~ted diesel and oil

at concentrations ranging from 49 to 53,000 parts per million (ppm)(Table 1; Figure 3).

The report concludes that petroleum hydrocarbons remain in-place in the vicinity of the oil

pipeline. It was speculated that a possible source of the detected diesel petroleum

hydrocarbons was the two 20,OOO-gallon diesel fuel. USTs.
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5.0 ANALYTICAL TESTS

The soil samples were shipped with chain-of-custody documentation in sealed and chilled

containers to Oregon Analytical Laboratory of Beaverton, Oregon.

Details of the field methods employed to install the soil borings and details of the soil

sampling are included in Appendix A Boring logs for each of the subsurface soil borings,

which describe the soils encountered, are included in Appendix B.

Page 5 of12
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The results of the analytical testing for soils are summarized on Table 2. The laboratory

reports and chain-of-custody documentation for the soil sampling and analyses are

included in Appendix C.

The soil samples collected during the April 1993 investigation were analyzed for a

hydrocarbon identification {HCID) of total petroleum hydrocarbons (TPH) by DEQ Method

TPH-HCID. Soil samples from the soil borings were selected for laboratory analyses

based on the field-screening (visual, olfactory and vapor headspace) results and the

reported depth of contamination based on the previous HAl investigations. In cases where

gasoline was detected, the sample was analyzed by DEQ Method TPH-G. If oil was

detected, then the sample was analyzed by DEQ Method TPH 418.1M.

Thirteen soil borings were installed by HAl on April 15 and 16,1993, the locations of which

are shown on Figure 4. The soil borings ranged in depths from 5 to 26.5 feet bgs, In total, 50

soil samples were collected, 18 of which were selected for laboratory analyses.

4.0 FIELD ACTIVITIES

Subsurfacelnveetigation
Brix Maritime Company
9030 NW St. Helens Road
Portland, Oregon
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6,2 Soil Cleanup Standard

Groundwater was encountered at approximately 25 feet bgs in all borings that were drilled

to that depth. Based on local topography, it is estimated that, the flow direction for the local

shallow groundwater beneaththe site is to the north towards the Willamette River..

For comparison purposes, a calculation of the matrix parameters suggests that the subject

property may be considered a Level 2 site. Therefore, an 80 ppm cleanup standard may

apply to any gasoline contamination, and a 500 ppm cleanup standard may apply to any

diesel or oil contamination at the subject site (Appendix D).

Page 6 of12
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6,1 Subsurface Conditions

6.0 RESULTS AND DISCUSSION

The cleanup standards for soils contaminated with petroleum hydrocarbons from UST

systems are determined by use of a matrix evaluation as defined in Oregon

Administrative Rules (OAR) 340-122-305 to 340-122"360 and administered by the DEQ. If

soil contamination extends to the level of groundwater, the DEQ is not required to use the

matrix cleanup standards but may determine cleanup standards on a case-by-case basis.

The s~allow soils encountered in 'all of the borings during drilling, we~e composed ,ofa

silty gravel with some sand (Gravel Unit) from the surface to approximately 4 feet bgs, the

depth varying depending- on boring location. Underlying the Gravel Unit, a sand (Sand

Unit) was observed to a depth of20 to 25 feet bgs where a silty clay (Clay Unit) was

encountered to the maximum depth of this investigation at approximately 26.5 feet bgs.

Concrete and gravel fill material was observed in boring B-1 and B-8, both ofwhich were

attempted to be installed inside the Maintenance Building. The fill material precluded

drilling to greater depths below the a Maintenance Buildingfoundation,

Subsurface Investigation
Brix Maritime Company
9030 NW St. Helens Road
Portland, Oregon
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The gasoline contamination detected in B-7 at concentrations of270 and 2,000 ppm (15.5 and

20.5 feet bgs, respectively) exceeds the DEQ Level 2 cleanup standard of 80 ppm for gasoline.

The oil detected in boring B-13 at a concentration of 200 ppm (10.5 feet bgs), did not exceed the .

DEQ Level 2 cleanup standard of 500 ppm for diesel or oil petroleum contaminants.

Based on the. results of the laboratory analyses, petroleum hydrocarbons were detected only in

two soil borings, B-7 and B-13 (Figures 5, 6, an~.7). Oil contamination was detected in boring

B-13 at a concentration of200 ppm at a depth of 10.5 feet bgs, Since B-~3 was installed by hand

auger, deeper samples could not be collected. Although soil samples from boring B-2 displayed

oil contaminant characteristics based on field indicators, laboratory analyses did not detect

any contamination. Gasoline petroleum hydrocarbons were detected in B-7 at concentrations

of270 ppm at 10.5 feet bgs, 2,000 ppm at 15.5 feet bgs, and 13 ppm at 20:5 feet bgs. Apetroleum

like odor was observed in B-6 at the depths' of 10.5, 15.5, and 20.5 feet, although contaminants

were not detected.

The results of the soil sampling and analytical testing from this investigation and the

previous investigation indicate that there are probably two are~ of subsurface petroleum

contamination at the subject site. One area of subsurface contamination is present along the
- .

oil and fuel pipelines adjacent to the Maintenance Building. This area of soil contamination

is Iikely the result of the Ivbrication oil pipeline release and possibly other sources that have

not been determined at this time. Due to fill material that precluded hollow stem auger

advancementinside the 1y.Iaintenance Building, the presence ofthe detected oil contamination

under the structure could not be determined. In addition, the vertical extent of the oil

contamination could not be determined at the point of release since drilling in the pipeline

trench was not possible. Further characterization of the subsurface soils' in the vicinity of the

oil release could not be conducted based on the presence of underground utilities, the location of

VST piping, and the nearby structure. 'Based on the previous investigatory activities, the oil

and diesel contamination was determined to be at least 12 feet directly below the pipeline leak.

Page 7 of 12
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:HAHN AND ASSOCIATES, INC.

6.3 SQil Impacts

Substirface Investigation
Brix Maritime Company
9030 NW St. Helena Road
Portland, Oregon
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In no case were petroleum hydrocarbons detected by analytical testing or observed by field

screening-at the depth of the observed water table at the subject site.

A second area of soil contamination was detected south of the UST nest and consists of gasoline

petroleum hydrocarbons, The lateral extent of the gasoline contamination appears to have

been defined to the north, west, and south, but could not be defined to the east due to the

neighboring structure. ~he vertical extent of the gasoline contamination appears to have been
. .

defined, extending no deeper than approximately 20.5 feet bgs, The source of the gasoline

contamination may be the 2,000-gallon gasoline UST, associated piping and/or dispenser.
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Subsurface Investigation
Brix Maritime Company
9030 NW St. Helens Road
Portland, Oregon
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Groundwater was encountered at approximately 26 feet bgs in all borings that were drilled to

that depth. Based on local topography, it is estimated that the flow direction for the local shallow
,

groundwater beneath the site is to the north towards the Willamette River.

Soil samples were obtained from thirteen subsurface soil borings that were installed in the

vicinity of previously detected petroleum contamination at the subject site in April 1993. The

shallow soils encountered in all of the borings during drilling were composed of gravels and

sands to a depth of20 to 25 feet bgs where a clay was encountered to the maximum depth ofthis

investigation at approximately 26.5 feet bgs,

Two areas of petroleum contaminated soils were identified during the investigative activities.

Gasoline contamination was detected in excess of the DEQ Level 2 cleanup standard south of the
. .
USTs in boring B-7. In addition, oil and diesel contamination of soils was previously'

identified along the oil and fuel lines adjacent to the Maintenance Building. The oil detected

in boring B-13 in this area did not exceed the DEQ Level 2 cleanup standard for diesel or oil

petroleum contaminants. Further characterization by traditional methods of the subsurface

soils in the vicinity of the oil release could not be conducted based on the presence of

underground utilities, the location of UST piping, and the nearby structure. Petroleum

hydrocarbons were neither detected nor observed at the water table ~t t~e subject site .:
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Subaurfa~elnvestigation

Brix Maritime Company
9030 NW St. HelensRoad
Portland, Oregon

7.0 CONCLUSIONS AND RECOMMENDATIONS
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2) The two contaminated soil zones appear to have been generally characterized

3)The soil contamination does not appear to extend to the depth of the water table

1) Removal operations wou~d be prohibitively expensive at this time .due to the presence of

underground utilities, tanks, and nearby structures
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Based on the data gathered during this subsurface investigation, it is recommended that the

2,OOO-gallon capacity gasoline VST and associated ancillary piping be tested for integrity.' It is.. '

further recommended that the remaining oil and detected gasoline contaminated soils be

renioved subsequent to future VST removal and upgrading at the subject site. Since UST

removal is not currently scheduled, it is recommended that an VST maintenance plan be

developed regarding the VSTs present at the subject site. Current'removal of contaminated

soils does not appear practicable or warranted for the following reasons:

Subsurface Investigation
Brix Maritime Company
9030 NW St. Helena Road
Portland, Oregon
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Any questions regarding the information presented in this report are welcome and should

be referred to the undersigned. Thank you for the opportunity to be of service to Brix '

Maritime Company.
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Roger E. TOwn, Jr.

Associate

Hahn and Associates, Inc.

Bubsurface Investigation
Brix Maritime'Company
9030 NW St. Helene Road
Portland, Oregon

Prepared by:

Project Manager/

. Hydrogeologist
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, .

Analytical results presented in this report document only the concentrations of the target

analytes in the particular sample and not the property as a whole. We have taken samples

from those areas we have identified as having the greatest risk of contamination. Unless

a comprehensive statistical sampling program is conducted, however, one cannot conclude

with confidence that contaminants may not be found in significantly higher or lower

concentrations in other parts of the property. The scope of this investigation was dictated by

the client's determination of an appropriate balance between cost and the increased

certainty that flows from comprehensive investigation.
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GLOSSARY OF ABBREVIATIONS

soil boring

below existing ground surface

Brix Maritime Company

Oregon Department of Environmental Quality

Hahn and Associates, Inc.

hydrocarbon identificaiton

inside diameter

mean sea level

Oregon Administrative Rules

outside diameter

parts per million

Standard Penetration Test

total petroleum hydrocarbons

Unified Soil Classification System
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Summary ofAnalytical Results for Soil Samples • Previous Investigation
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2279-01 26-Jan-93 Test Pit (east wall) 6.0 ND>20 Detected Detected 451

2279-02 26-Jan-93 Test Pit (floor) 12.0 ND>20 Detected Detected 39,700

2279-03 27-Jan-93 . Test Pit (north wall) 6.0 - - - 10,800

2279-04 27-Jan-93 Test Pit (west wall) 6.0
,- - ~ 161

2279-05 27-Jan-93 Test Pit (south wall) 6.0 ND>20 Detected Detected 58

2279-06 27-Jan-93 Trench (at dispenser) 3.0 ND>20. Detected Detected 6,290

2279-07 27-Jan-93 Trench (20 feet north of dispenser) 3.0 ND>20 Detected Detected 26,100

2279-08 27-Jan-93 Trench (40 feet north of dispenser) 3.0 ND>20 ND>50 Detected 53,400
2279-09 27-Jan-93 Trench (60 feet north of dispenser) 3.0 ND>20 ND>50 Detected 49

NOTE: - - not analyzed
DEQ - Oregon Department ofEnvironmental Quality
mgJkg - milligrams per kilogram
ND - not detected above detection limit indicated
ppm - parts per million
TPH - total petroleum hydrocarbons
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B-2 15-003 15-Apr-93 10.5 ND>20 ND>50 ND>100 ~ -
B-2 15-005 I5-Apr-93 20.5 ND:>20 ND>50 ND>100 - -
B-2 15-006 15-Apr-93 25.5 ND>20 ND>50 ND>100 - -
B-3 15-010 15-Apr-93 20.5 ND>20 ND>50 ND>100 ~ -
B-3 15-011 15-Apr-93 25.5 ND>20 ND>50 ND>100 - -
B-4 15-015 I5-Apr-93 20.5 ND>20 ND>50 ND>100 - -
B-5 15-018 I5-Apr-93 10.5 ND>20 ND>50 ND>100 - -
B-5 15-020 I5-Apr-93 20.5 ND>20 ND>50 ND>100 - -
B-6 15-022 I5-Apr-93 10.5 ND>20 ND>50 ND>100 - -
B-6 15-023 I5-Apr-93 15.5 ND>20 ND>50' ND>100 - -
B-7 15-027 15-Apr-93 10.5 Detected ND>50 ND>100 270 -
B-7 15-028 15-Apr-93 15.5 Detected ND>50 ND>100 2,000 -
B-7 15-029 15-Apr-93 20.5 - - - 13 -
B-9 16-004 16-Apr-93 20.5 ND>20 ND>50 ND>100 - -

B-I0 16-008 16-Apr-93 20.5 ND>20 ND>50 ND>100 - -- -
B-ll 16-011 16-Apr-93 15.5 ND>20 ND>50 ND>100 - -
B-12 16-016 16-Apr-93 15.5 ND>20 ND>50 ND>100 - H

B-13 16-020 16-Apr-93 10.5 ND>20 ND>50 Detected - 200

TABLE 2
Summary ofAnalytical Results for Soil Samples

Subsurface Investigation
Brix Maritime Company
9030 NW St. Helens Road
Portland, Oregon

NOTE: • - not analyzed
DEQ - Oregon Department of Environmental Quality
mg/kg - milligrams per kilogram
ND - not detected above detection limit indicated
ppm - parts per million
TPH - total petroleum hydrocarbons
* - sample number prefix 2289-9304
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Location Map

Subsurface Investigation
Brix Maritime Company
9030 NW St. Helens Road

Portland, Oregon
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APPENDIXA

FIELD :METHODS

SUBSURFACE INVESTIGATION
Brix Maritime Company

9030 St. Helens Road
Portland, Oregon

August 12, 1993

Drilline- Procedures

Thirteen -subsurface soil borings were drilled with either a hollow stem auger drilling rig,

a portable Minuteman drilling rig, or a hand auger at the subject site on Apri! 15 and 16,

1993. Ten of the borings, B-2 through B-7, and B-9 through B-12, were installed outside the

Maintenance Building at the site with a Canterra Model CT-250 drilling rig on April 15

and 16, 1993. T):J.e drilling rig was equipped with 3 3/4-inch inside diameter (ID) hollow

stem augers. Geo-Tech Explorations, Inc., of Tualatin, Oregon, was the drilling

contractor for the soil borings installed with hollow stem auger.

Two additional soil borings (B-1 and B-8) were attempted inside the Maintenance

Building with a portable .Minuteman drilling rig equipped with 2-inch ID hollow stem r

augers. Crisman Drilling of Oregon City, Oregon, was the drilling contractor for the soil

borings attempted inside the Maintenance Building. The last boring, B-13, was installed

by HAl with a hand auger equipped with a 2 1I4-inch In stainless steel drum bit.

The soil borings were drilled and sampled to the depths of between 5.0 and 26.5 feet below

ground surface (bgs), The soil borings were abandoned by filling with bentonite chips to

within two feet of the ground surface and then filling the borehole to grade with concrete.
• L • •

The soil cuttings generated during drilling were placed on and covered by plastic sheeting

for appropriate disposal at a later date.

HAHN AND ASSOCIATES,INC.
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HAHN AND ASSOCIATES, INc.

Generally, soil sampling was attempted for descriptive purposes at 2.5 or 5-foot intervals in

the soil borings. The soil samples were collected With -ic2:'i:ficn outside diameter (OD) "split" - 

spoon sampling device. The split spoon was driven into the undisturbed soils 1.5 feet ahead

of the angering bit using the Standard Penetration Test (SPT).

Upon being brought to the surface, a portion of the soil sample was immediately placed in a

pre-cleaned, 9-ounce sample jar and capped with a teflon-lined lid. The sample jars were

then labeled and transferredto a chilled container for shipment to the analytical

laboratory. A portion of the soil sample w~ also transferred to a one-quart, plastic bag for

a headspaee analysis for the presence of petroleum hydrocarbon vapors. Standard

sampling protocols, including the use of chain-of-custody documentation, were followed

for all sampling procedures.

The properties of each soil sample were noted by an HAl geologist in the field. Boring logs,

which describe the soils encountered, are included in Appendix B for each of the subsurface

soil borings. An estimate of the Unified Soil Classification System (USeS) soil type

designation is also shown on the boriI.1g logs. The uses designation was a field estimate

only and was not confirmed, by laboratory analyses. Visual or olfactory evidence of

petroleum hydrocarbon occurrence in the samples, if present, was also noted on the boring

logs.

PageA2 ofB
August 12, 1993

Project #2289

AppendixA - Field Methods
BrixMaritime Company
9030 St. Helens Highway
Portland, Oregon

Soil Sampling Procedures - Soil Borings
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Decontamination Procedures

Inyestigative Deriyed Wastes

All drilling and sampling equipment was steam-cleaned between drilling locations to

prevent cross-contamination between borings. In addition, sampling equipment was

decontaminated after each sample by using a pre-rinse of potable water, a detergent'

(Alconox) solution wash, and two potable water rinses,

PageA30fB
AUgUE)t 12, 1993

Project #2289

Soil cuttings produced during drilling operations were placed with the soil stockpile

generated during the January 1993 pipeline investigation activities. All stockpiled soils

from the HAl investigations were treated and disposed at Oregon Hydrocarbon, Ine., on

May 26, 1993, "

Most of the soil samples were field-screened for the presence of hydrocarbon vapors by the

headspace method using a portable gas analyzer. The gas analyzer used was a MicroTIP

Model MP-1000 equipped with a photoionization detector (Pill) and a 10.6 electron volt (eY)

lamp. Immediately following the collection of the 'saiiiiJle", approximately'~'ounces 'cif soil
, .

was placed in a one-quart, plastic bag and sealed. The sample was then set aside for a 20-

minute stabilization period, whereupon the instrument probe was inserted through the seal

into the bag. The results of the headspace hydrocarbon screening are recorded on the

boring logs in parts per million (ppm). The headspace method results should be considered

qualitative and should be used for comparison purposes only,

Appendix A-Field Methods
Brix Maritime Company
9030 St. Helens Highway
Portland, Oregon
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Soil classification in this report is based uponvisual and manual fieldobservations which include
moisture, consistency, plasticity and grading estimates and should notbe construed to imply field or

. laboratory testing unless presented herein. Soilsare classifiedin accordance with the UnifiedSoil
Classification System. 8 tratigraphicboundariesare approximater epresenfations only. No warranty is .
providedas to the eontinuitr ofsoilstrata betweenborings

-- ~----~------ ,..~~~-~~-~-

Not Sampled
NotAnalyzed
NotApplicable
NoRecovery
Not Detected above the detectionlimit
parts per million
TotalPetroleumHydrocarbons as

per EPA Method 418.1
StandardPenetration Test
UnifiedSoil Classification System

Measured water level in well
Estimated water level during drilling

HAHN ASSOCIATES, INC.

PEATAND orHER HIGHlXORGANIC sins

ORGANIC CLAYS OFMEDIUM 10 HIGHPLAsrIClTl';
ORGANIC SILTS

ORGANIC CLAYS ANDORGANIC SiLTY CLAYS
OFLOWPWSTICl1Y

INORGANIC CLAYSOFHIGH PLASTICITY.
FAT CLAYS

INORGANIC CL1YSOFLOW TOMEDIUM
PLASTIClTY; rnAVEL[.YCUYS,SA..'IDYC LAYS.

INORGA.'lICSlLTS,MICACEWS CRDlATOMACIOLE
FINESANDY ORSILTY sona ELAsrlC SILTS

INORGANICSlLTSAND VERYFIRES.lNIB, IlOCK
FLOUR. SILTYOR CLRlEYFINESAIms. OR

CLAYEY SANDS,PODRlXGAADED Sl.ND-CUY
MIXTURES

POORLY GRADED SANDS. GRAVELLY S\.NlB

, TYPICAL NAMES

CLAYEY GRAVELS. POORLY GRADED GRAVEL-&\ND
CLAY MIXTURES

I'IELLGRAIEDGRAVELS, GRAVEL-SAND MIXTURES

POORLY GRADEI1GRAVELS, GRAVEL-5AND
MIXTllRES

sm GRAVELS, POORLY GRADED GAAVEL-SAND
a r;r MJXTlJRES

WELLGRADED SIlNIB. GRAVELlX SA.'1DS

TPH

8FT
uses

NS
NA
N/A
NR
ND

j\J3BREVIATIONS

GP

GO

GM

KEY TO BORING LOGS

PNIFIED SOIL CLASSIFICATION SYSTEM (USCS)

mGHLY ORGANIC SOILS

MAJOR DIVISIONS

UJ~
CLEAN GRAVELS
.V<1TH LlTl'LE OR

..:l0'] GRAVELS ;NOFINES

()~
MORETHANHALF

~~ COARSEERACTlON GRAVELS WITH"
ISLARGERTHAN OVERJ2%FINES

~I'l NO.4SIEVESIZEZg
~j
O;!l CLEANSANDS

ri1~ SANDS WITH UTILEOR
NOFINES

e'Ji MORE THANHALF

~~ COARSEFRACfION

ol'il jSSMALLER THAN S\.NIB WITH
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~
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File: :B-1 2289Page 1 oflUpdated: 6/25/93 JWD

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-1
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyB.Tanz DRILL DRILL

. PROJECT: SAMPI1NG METHOD: 1 5/8-mch Split Spoon START FINISH

Brix Maritime Company DRILLINGMETHOD: 2-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road . EQUIPMENT TYPE 2-inch ID Minuteman 1730 1830

Portland, Oregon DRILLER: R. Crisman Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Crisman Drilling 14-~pr-93 15-,A.pr-98

~ 00 .-... J:::<. .. .- BORING_DIAMETER: ....&inch-OD.- .0. -. -____ . --1'<1 H
..., :<:;'

~00 <ll

~~
f'il oo 1'<1~ O'

~
<lJ

<tl..-.. CASING DIAMETER: Not Applicable
~.-... ~..-.. ~

~~
....:l~ ~

~ S· t::~
'-'"

i ~~p.,]J:l :2l tn S p.,~ ::r: SURFACE ELEVATION: Not Surveyed

~~
l-i

~~ ~~ OOl ~~ t::~f=l
E-i 8P TOP OF CASINGELEVATION: Not Surveyed

i?J:zt 1'<1

~
0 oo.~ ~

00 ......-~ ::r: C- O
SOIL DESCRIPTION

~l±± Concreto Concrete
~Elf 1

Silty GRAVEL - Brown, moist, loose, non-plastic, poorly~ :- GP:

'" 2
graded, no petroleum odor or stain

.S<
6

Q) 3....-a

~11
.

0

1l 4
SAND ~ brown, moist, moderately dense, non-plastic,Q)

p:j poorly graded, no petroleum odor or stain (concrete fill)

~
5 ~~~

I

6

Boring abandoned due to auger refusal- concrete fill was
7 observed in SAnd to 5.0 feet bgs

Boring terminated at 5.0 feet - 4/14/938 Boring abandoned with 3/4-inch Bentonite Chips - 4/15/93

9
Materials:

III
3/4 bags 3/4-inch Bentonite Chips

"11

12

- --13

14

15

16

17
,

18

19

20

11
II

il
il
11
II

II

II

11
II

II

II

.11
tI
II

II

II

II

II
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SOIL BORING NUJ.\ffiER
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~
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~ ...... ,-.
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~~
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~~
...:lr£l f:il ~a ~ci ~~

~p.,1J:l ::g
~ ~@

~~
iZlp,

~S I......
~8 00 "a;

~~
E-i ] 0 E-iP

a:JZ '0 ~ Cf.l~r:.::! •.
j~

~

~" ~ e p::: 0

File: ]3·22289

B-2

SAND - brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

SAND - as above, no petroleum odor or stain

SAND - as above, no petroleum odor or stain

SOIL DESCRIPI'ION
Asphalt

SAND - as above, strong petroleum odor and black
stain

Silty GRAVEL with some Sand- brown,moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain .

Guy H. Tanz DRILL DRILL

2 5/8-inch OD Split Spoon START FINISH

41J4-inch In Hollow Stem Auger Time: Time:

Canterra CT-250 930 1030

TOP OF CASING ELEVATION: Not Applicable

SURFACE ELEVATION: NotSurve~d

M. Reniker Date: Date:
Geo-Tech Explorations, Inc, 15-Apr-93 15-Apr-93

. BQRING·DIAM·ETER, . ··10-inch-OD·- _. "- -_."- - ..

CASING DIAMETER: Not Applicable

"Page 1 of2

80
100 11
100

12

13

14

1
100
100 16
100

17

18

19

20

6
4

5

7
7

3

DRILLING METHOD:

EQUIPMENT TYPE

HAILOGGER:

SAMPIlNG METHOD:

DRILLE;R:
DRILLING CONTRACTOR:

1

2

3

4

5
4 100

15-001 945 3,7 NA 9 100 6
19 100

7

9 80 8
15-002 950 3.8 NA .12 100

12 100 9

1

15-003 1005 3.9 ND

15-004 1010 4.1 NA

HAHN & ASSOCIATES, INC.

434NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 2289

Updated: 6/23/.93 JWD
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11
1I
11
JI
JI
JI
JI
]1
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11
11
]1

11
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HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B·2
Portland, Oregon

(503) 796-0'717 HAILOGGER: GuyH. ':I:'anz DRILL DRILL

PROJECT: SAMPLINGMETHOD; 2 5/8-inch Ol) Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 41/4-inch ID Hollow Stem Auger Time: Timer

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT"250 930 1030

Portland, Oregon DRILLER: M.Reniker Date; Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Gao-Tech Explorations, Inc. lo-Apr-9a 15-Apr-93

~
rJ1 .-.. iJ'< BORING-DIAMETER: 10-inch-OD

l'il EelS +'

~ ~ ~~ro l'ilp:j Q <tl
CASING DiAMETER: Not Applicable

~.-.. ~E;
c2l @. ~61,...:jP'l ril

~~ ~~
p::

o~ P-dQ ::g rJ1 13. iI1
~

~a5 SURFACE ELEVATION: Not Surveyed

~~
......

~E; ~8 rJ1rn 0....., K:~~
1:-4 ] Q E-IP TOP OF CASINGELEVATION:. Not Applicable

!'£1 j~ ~ r:<l 0 Cf.l'-"

~
j:q e ~ f3 SOIL DESCRIPTION

8 100 :~1h~·;lJ~] SAND - brown, moist, medium dense, non-plastic,
15-005 1020 4.1 ND 13 100 21 l SP < slightly graded, strong petroleum odor and black

11 100 ~wlVil stain

22

t~'11'" 23p,

:.s '"0 2.4 ffj
.s ....
'8 ~

~ 25

'" 4 100 Silty CLAY; gray, wet, stiff, medium plastic,jl:l CL
15·006 1030 4.2 ND 5 100 26 poorly graded, no petroleum odor or stain

8 100
27

28
t

29
Boriny, terminated at 25.0 feet - 4/15/93

30 Samp ed to 26.5 feet
Boring abandoned with 314-inch Bentonite Chips. 4115/93

31
Materials:, 12 bags 3/4-inch Bentonite Chips

32
•,

33

-,
34

35

36

-.37

38

39

40

\1
11
11
]1
"]I
]1

11
II
11
]1

]1

JI
JI
]1

II
II
II
11
11

Updated: 6/23/93 JWD Page 2 of2
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SOIL BORING NUMBER

File: B-3 2289

SAND - as above, strong petroleum odor and black
stain . .

SAND - brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

Asphalt

SAND ~ as above, no petroleum odor or stain

Silty GRAVEL with some Sand- brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

SOIL DESCRIPl'ION

M. Reniker Date: Date:
Geo-Tech Explorations, Inc. 15·,Apr-93 15·,Apr-93

Guy H. Tanz DRILL DRILL

2 5/8-inch OD Split Spoon START FINISH

TOP OF CASING ELEVATION: Not Applicable

41J4-inch In Hollow Stem Auger Time: Time:

Canterra CT-250 1030 1115

. B0RING'PIAMETER: lO-inch -oD- .. .
CASING DIAMETER: Not Applicable

SURFACE ELEVATION: ) Not Surveyed

GP

.Aophalt

f1fill-------------...:...:.----------1
~&5
8::JUJ'--"I- .....:O':" --1

. Page 1 of2

2

1

DRILLER:
DRILLINGCONTRACTOR:

DRILLINGMETHOD:

EQUIPMENTTYPE

HAl LOGGER:

SAMPLING METHOD:

4

t1t%~TIf5
~~.~~~t~~~~~

4 80 ~rSp'~
15-007 1030 4.3 NA 8 100 6

I20 100
7

-
B

..•.. ·,:-,· .. ;-.....~··.. XJ....·,

I'" 9
0-
.a

100
Q)
~ 4 100'S
0 15-008 1035 3.4 NA 5 100 11 j. S~P *

11 5 100 ~li~iTijP=l
12

13 ~ ,

I14

H
4 20

.~ SP ~
15-009 1040 4.5 NA 4 100 16

I8 100
17

18

I19

20

Updated: 6/23/93 JWD

3

~=l+1I---\---t---+---+----j------i

~:m---+---+--t---1---+---+------i

8:m1---\---t----+---+----j------j

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 2289

Confidential Business Information BRIX003145



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NTIMBER B~ 3 .
Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tam; DRILL DRILL

PROJECT: SAMPLINGMETHOD: 2 5/S-inch aD Split Spoon START FINISH

Brix Maritime Company, DRILLINGMETHOD: 41/4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1030 1115

Portland, Oregon DRILLER: M. Reniker Date: Date:
PROJECT#: 2289 DRILLINGCONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr.93 15·Apr-93

E-< u.:l
1if

~ BORlNGi:>IAMETER; 10-inch-0D -- - ..
'Z ~ H ,-.

~
~

~IilOJ ~~ 0

~! <2l <ll
<li~ CASING DIAMETER: Not Applicable

~~
~~ ~ ~S ~d r;:~

~ ~
~~p,i=Q ::g

~
SURFACE ELEVATION; Not Surveyed

~~
wp..

~S i8 ~E< 001Jl 0,-"

,~~ ::: 0 E-!P TOP OF CASING ELEVATION; Not Applicablemz
~ j~

0 ~ ~
u.:l~- ~

~ e ~

SOIL DESCRIPTION
10 100 ·t±t;;1)~~·~ ,SAND - brown, moist, medium dense; non-plastic,

15-010 1050 4.2 ND 10 100 21 poorly graded, strong petroleum odor and black
5 100 stain

22

I'" 23.eo -~
0

24oll
:t:: CO:> ........::.~m, ...-::.#

r::l
~ ~Ifil0;0 25...., sr::l

'" 2' 100 . Silty CLAY-l:tay, wet, stiff, mediumplastic,r:t1

9A15-011 1100 4.1 ND 3 100 26 poorly grade ,no petroleum odor or stain
5 100

27

28 -

29
BOrlnft terminated at 25.0 feet - 4/15/93

30 Samp ed to 26.5 feet
Boringabandoned with 3/4-inch Bentonite Chips - 4/15/93

31
Materials:

32
12 bags 3/4-inch Bentonite Chips

33 '.

. 34

35

36

- 37

38

39

40

1.
1.
1.
1.
].

].

].

].

].

].

].

].

].

J.
].

JI

J.
I.
}I

Updated: 6/23/93 JWD Page 2 of2

Confidential Business Information

File; B-3 2289

BRIX003146



SOIL BORING NUMBER

DRILL

FINISH

Date:

Time:
1220

Date:

DRILL

START

I5-Apr-93 15-Apr-93

SAND - as abov~, no petroleum odor or stain

File: B-4 2289

SAND - brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain .

Asphalt

SAND - as above, no petroleum odor Dr stain

Silty GRAVEL with some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

GuyHo Tanz

4 JJ4-inch ID Hollow Stem Auger

Canterra CT-250

Geo-Tech Explorations, Inc.

2 5lB-inch OD Split Spoon

M. Reniker

- BORING-DIAMETER:-- --lO-inch-OD--- .---

Pagelof2

?i if.l CASING DIAMETER: Not Applicable

~?iS SURFACE ELEVATION: Not Surveyed

~ 2- TOP OF CASING ELEVATION: Not Applicable

SOIL DESCRIPTION

6

5

4

9

7

8

1C

13

12

11

4 20

8 100

10 100

DRILLER:

HAILOGGER:

DRILLING CONTRACTOR:

DRILLIN:G METHOD:

EQUIPMENT TYPE

SAMPLING METHOD:

• 9 100

14

"- If·
12 100

15-014 1150 3.9 NA 13 100· 16
12 100,

17,

18

19

20

15-0121 1130 3.7 NA 10 100

15-013 1140 3.5 NA 9 100

om'l----+---t----->,....--f----+----+---l:1

I
.~ SP ~.

;rt{~;[{W

'mlll1

~ll~li~;.~~

I
~i'';'''''''''''''''''''''''''

11 SP j

1111,,,;:;,,A\\,,,,

I
Updated: 6/23/93 JWD

'"l:4
;El
o
2~--_+----l--+_-+-:!:"_+~~+-~
013

i
~~--_+--+---t--t_-+_'_-'------l

£
~~

f;J:l~
HI'il f;J:l

o~
P-ci=Q ;2l

~~ ~~ 8

~

~'"
"t>-a
J:l
0

0

PROJECT #: 22B9

Portland, Oregon

(503) 796-0717

HAHN & ASSOCIATES, INC.
434NW Sixth Avenue,

PROJECT:

Brix Maritime Company.

9030 NW St. Helens Road

Portland, Oregon

I
I
I
I
I
I
I
I
I
I
t
t
I
]1

II
JI
JI
II
II

Confidential Business Information BRIX003147



Date:
15-Apr-93

Time:,
1220

File: B-4 2289

Date:

DRILL DRILL

START FINISH

15-Apr-93

B-4

lQ-inch OD _ .. _

Not Applicable

Materials:
12 bags 3/4-inch Bentonite Chips

Boring terminated at.25.0 feet· 4115193
Sampled to 26.5 feet
Boring abandoned with 3/4-inch Bentonite Chips - 4/15/93

Silty CLAY - gray, wet, soft, medium plastic,
poorly graded, no petroleum odor or stain

SAND - brown/gray, moist, medium dense, non
plastic, poorly graded, no petroleum odor or stain

Page 2 of2

20
100.
100

11
9

10

SOIL BORING NUMBER

DRILLING CONTRACTOR: Geo-Tech Explorations, Inc.

SAMPLINGMETHOD:' 2 5lB-inch OD Split Spoon

HAl LOGGER: Guy H. Tanz

DRILLER: M. Reniker

DRILLING METHOD: 4 L'4-inch ID Hollow Stem Auger

EQUIPMENT TYPE Canterra CT-250

ND4.4

J:il J?3 ___:<3' ~ - . . .. 'I-B;::,;Q::...Rl,,-~:::;G=I)-,IM:l:;;:.:_:..;:E=T"",~=.-:;R::;....:--'---_'-.:.'-----=====--.=...:..=..:..c..::....--=----'-'-'i
o ~ S .$ ~ "al E::: ...... _ CASING DIAMETER:
4l ...::l c, ~ r_, <l!l ~ ;:-'j fri 1----------'----"--"------------1
P-lS 4l8~>!l '""',..... ---- po J:""1

~ §:: Z A CfJ ~ '6 ~ ~ S ~?iS SURFACE ELEVATION: Not Surveyed
4l '-" ~...... s: 0 Jl" S ~ 2 TOP OF CASING ELEVATION: Not Applicable

~ r:l~ ~ ~ ~ ~ .'
~ ...., SOIL DESCRIPTION

0 100

~
1205 3.7 NA 1 100 26

1 100
27

28

29

30

31

~2

33

34

35

J!)

37

38

39

40

1158

15-016

Updated: 6/23/93.TWD

PROJECT:

PROJECT #: 2289

Brix.Maritime Company

9030 NW St. Helens Road,
Portland, Oregon

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

1.
1.
1.
'.
].

1.
].

J.
].

].

].

].

JI
].

].

JI
JI
JI
11,

Confidential Business Information BRIX003148



File: B-5 2289

B- 5

SAND - as above, no petroleum odor or stain

SAND - brown, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

SAND ~ as above, no petroleum odor or stain

Asphalt

Silty GRAVEL with some Sand- brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

Jeft'W. Doss DRILL DRILL

2 5/8-inch OD Split Spoon START FINISH,
4 l!4-inch ID Hollow Stem Auger Time: Time:

Canterra CT-250 1315 1405

SOIL DESCRIPTION

TOP OF CASING ELEVATION: Not Applicable

SURFACE ELEVATION: Not Surveyed

M. Reniker Date: Date:
Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

.. BORING-DIAME'PERr.·· . . ·lO-inch·OD·. -_. --_. - .

CASING DIAMETER: N ot Applicable

Page 1 of2

6

7

8

4

5

SOIL BORING NUMBER

o
80
1006

6
4

DRILLER:

DRILLING CONTRACTOR:

DRILLING METHOD:

EQUIPMENT TYPE

HAILOGGER:

SAMPLING METHOD:

NA15-017 1327 2

---+---+---+---+---+---+----l: I
'''''':~''':':'-;;

I
~~ sp,t

I
Updated:,6/23/93 JWD

~
Moo l'Cl~

~~
..:l1'i:1 I'i:1p..D:l :g

~~
......

~~
E-i

~

<1l..,
<1l
!:l
I'l
0

Q

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 228.9

I
I
I
I
I
I
].

].

].

I
]1

J.
JI
]1

11

11
JI
II
}I

Confidential Business Information BRIX003149



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B- 5
Portland, Oregon

"(503) 796-0717 HAILOGGER: JeffW_ Doss DRILL DRILL

PROJECT; SAMPLING METHOD: 2 5/8-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 l/4-inch ID Hollow Stem Auger Time; Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1315 1405

Portland, Oregon DRILLER: M.Reniker Date: Date;

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

~. ra
~

p=:_ - BORING-DIAMETER:-. .. 10oinch_OD. ~ - -~-~
~

H ___

~ ~ra a OJ

~r:clrJ.l ~~ 0 ~ ~.-.. CASING DIAMETER: Not Applicable

~~ a::-a ~E; ~...;:jril ril
~d f;~

'-.oJ ~'

~~P;i=Q
~

~
SURFACE ELEVATION: Nat Surveyed

~S H ~E; ~S OOrn o '-.oJ I~~
E-i il= 0 80 TOP OF CASINGELEVATION: Not Applicable

oo:zi r£l j~ ~
ril r£l 00 ......

II: i=t:< A
SOIL DESCRIPrION

4 20 ~tE~1X.t SAND - brown/gray, medium dense, non-plastic,
15-020 ~345 2.1 ND 6 100 21 ij SP t slightly graded, no petroleum odor or stain

7 100 1~a!Th~
22

23

24

25
BOrinft terminated at 20.0 feet - 4/15193
Samp ad to 21.5 feet

26 Boring abandoned with 3/4-inch Bentonite Chips - 4/15/93

27 Materials:
10 bags 3/4-inch Bentonite Chips

28

29

30

31
".

32

33

34

35

36

37

38

I
39

40

Updated; 6/23/93JWD l'age2of2

Confidential Business Information

File: B-5 2289

BRIX003150



SOIL BORING NUMBER B·6

SOIL DESCRIPTION

File: B-6 2289

SAND - as above, medium dense, petroleum odor
and stain.

Asphalt

SAND - as above, gray, petroleum odor and stain

Silty GRAVEL with some Sand. brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

SAND - brown, moist, very loose, non-plastic, poorly
. graded, no petroleum odor or stain

TOP OF CASINGELEVATION: Not Applicable

CASING DIAMETER: Not Applicable

SDRFACEELEVATlON; Not Surveyed

BORING DIAMETER: . lO=inch"OD .-•..

Jeff vi. Doss DRILL DRILL

2 5lB-inch aD Split Spoon START FINISH

41J4-inch ID Hollow Stem Auger Time: Time:

Canterra CT-25Q 1420 1515

M.Reniker Date: Date:
Ceo-Tech Explorations, Inc. 15-Apr-93 15-Apr-93

Page 1 012

2

4

6

5

3

1

o
20

7

8

9

1
a

100 11
100

12

13

14

1
a
20 16
100

17

18

19

20

100

2

1

2
1
2

1

DRILLING CONTRACTOR:

DRILLER;

SAMPLING METHOD;

DRILLING :METHOD;

EQUIPMENT TYPE

HAl LOGGER:

15

9
15-023 1437 2.5 ND 11

15-021 1425 2.7 NA

Updated: 6/23/93 JWD

R:ao
OJ....i 15-022 1431 2.4 ND

l:Q

PROJECT #: 22B9

PROJECT:

Brix Maritime Company

9030 NW St. Helens R;oad

Portland, Oregon

~ & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

Confidential Business Information BRIX003151



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B- 6
Portland, Oregon

(503) 796-0717 HAl LOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5lB-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4114-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1420 1515

Portland, Oregon DRILLER: M. Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Gao-Tech Explorations, Inc. 15-Apr-93. 15-Apr-93

~. CI.l Z' P:i BORING.DlA,METER: ._.10.:inchD.D.... . .. -
~

H,... ~

~00 S Ql

~~w
~p:: ~

Ql <--. CASING DIAMETER: Not Applicable
H~ r::l ~S ~~ ~.~

~ @

~ ~~o~ P-.>O

~ ~~ ::r: SURFACE ELEVATION: Not Surveyed

~~
rnp..

~8~~ ~8 001 0 ~ 80 TOP OF CASING ELEVATION: Not Applicable
r::l j~ ~ ~

~
00 .....

~
::r: q -

SOIL DESCRIPTION
3 0 ~iU:1i:~~:~ SAND - gray, 'molsh. laose, non-plastic, poorly

15-024 1445 2.3 NA 3 100 21 ;1 SP f graded, slight petroleum odor and stain
4 100 1'122

~li1!'" 23
.S',.q ~

I:;.)
24Ql

~
l:l
0 25....,
§i

3 o Silty CLAY-lay, wet, firm, medium plastic,I:Q. CL
15-025 1456 2.2 NA 4 100 26 poorly grade possible petroleum odor and stain

'4 100 .
27

28

29
Boriny; terminated at 25.0 feet - 4/15/93

30 Samp ed to 26.5 feet
Boring abandoned with 3/4-inch Bentonite Chips - 4/15/93

1

31
Materials:

32
12 bags 3/4-inch Bentonite Chips

33

34 .
35

,.
36

37

38

39

40

I
l'I
1.
..
I
"iii

t
1
~I

1
"

I,
I
I
JI
JI
11

JI
11.

Updated: 6/23/93 JWD Page 2 of2

Confidential Business Information

File: E-6 2289

BRIX003152



SOIL BORING NUMBER

00 --. P'<
F1 ...... ,.-.,.

~
~

1j'
~0 00 13

<IE tim~.-- ~8 ~~ ~\9:
~ rs:00 a
~

l=l ~H~
~8 ~~ Cll<n 0"..... S

~
0 8P

~ j~
r"'l I'z:l

~
00 ......

P:; .•
~

Silty GRAVEL with some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

DRILL

FINISH

Date:
16-Apr-93

Time:
900

DRILL

START

Date:
15-Apr.93

B-7

File: B-7 2289

SAND - as above, petroleum. odor and stain

SAND. gray, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain

Asphalt

SAND - as above, dense, petroleum odor andstain

2 5lB-inch OD Split Spoon

M.Reniker
Geo:Tech Explorations, Inc.

BO!UNG])~R: iO-inch OD

CASING DIAMETER: Not Applicable

SOIL DESCRIPTION

SURFACE ELEVATION: Not Surveyed

TOP OF CASING ELEVATION: Not Applicable

4 V4-inch In Hollow Stem Auger

Canterra CT-250

JeffW. Doss

Page 1 of2

,,"ph.lt,

7

6

2

4

3

1

8

5

a

100
1006

5

5

HAILOGGER;

DRILLER;

DRILLINGMETHOD:

EQUIPMENT TYPE

DRILLING CONTRACTOR:

SAMPLING METHOD:

E-<
Z
P:1{JJ r"'lP:;

~~
HI'z:l r"'lp.,r:Q ::g

~~
~~ E=:
ooZ

I'(!)

~.
t1
~
0

0

Updated: 6/23/93 JWD

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT if: 22B9

15-026 1535 7.9 NA

HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue

Portland, Oregon

(503) 796-0717

1.
1.
1.
].

t
I
].
-j

31

J.
~I

~I

I
I
IJI
~I

••
JI
I
-I

Confidential Business Information BRIX003153



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B-7
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/S-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 V4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 1530 900

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 15-Apr-93 16-Apr-93

E-< lZl ~ ~ BORING DIAMETER: 10-inch OD
Z r:il ...... --- -:il

~ ~ ~1"ltr.J f'i1~ 0

~~ ~ ESfi1 CASING DIAMETER: Nat Applicable

~~
~~ r:il p:]---

~d ~*
~ !5=p...P=1

~ u: S lIt ~?i5 SURFACE ELEVATION: Not Surveyed

~~
.....

~E; ~~ rt.ll
0......,

~ ~~~
-E-< 0 E-lP TOP OF CASINGELEVATION: Not Applicable

rt.lZ r:il P:J.. lZl"-'

~ - j~ ~ ~ Q ~~ SOIL DESCRIPTION
3 80 tE1J1j SAND- gray, moist, medium dense, non-plastic,

15-029 1555 183 13 3 100 21 j SP" poorly graded, slight petroleum odor and stain
5 100 .t"$~Um

~~~:;:."t'll~~'

22 '" Silty CLAY- gray, wet, stiff, medium plastic,fA CL... poorly graded, possible petroleum odor and stain., 23 ;.
~

:E
0 24.s
'S
.s 25
~

'" 3 0 Silty CLAY- as above, no petroleum odor and stain
~ CL

15-030 1605 NS NA 5 0 26
6 100

27

--- 28

29
Borint terminated at 25.0 feet - 4'15193

80 Samp ed to 26.5 feet
Boring abandoned with S/4-inch Bentonite Chips - 4/16/93

31
Materials:

32
15 bags 3/4.inc~ Bentonite Chips

33 ,

34

35

36

37

38

39

40

II

II

II

II

II

II

'I
II

II

'I
II

II

'I
II

II

II

II
II
II

Updated: 6/23/93JWD - Page 2 of2

Confidential Business Information

File: B-7 2289
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H.AJ;IN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B~8.

Portland, Oregon

(503) 796-0717 HAILOGGER: GuyH. Tanz DRILL· DRILL

PROJECT: SAMPLING METHOD: 15/8-inch Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 2-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE 2-mch ID Minuteman 1830 1930

Portland, Oregon DRILLER: R. Crisman Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Crisman Drilling 15-Apr-93 15-Apr-93

~
u: ...... p:j: BORING DIAMETER: 5-inch QD

J:i:l

~~
10
~~

Z" ~~Ul J:i:lP:: C)
~

<1l t1fi) CASING DIAMETER: Not Applicable

~~
,.:fJ:i:l J:i:l P'J-s . a ~~

~ ~~l=Q

~
P-!~

~ ~&5 SURFACE ELEVATION: Not Surveyed

.~~ ~-E; ~E; CI,l"ai ~~ §
~~ ] 1:-<::> TOP OF CABING ELEVATION: Not Surveyed

~ j Ul~ J:i:l 0
CI,l'-'

~ e I=l @ SOIL DESCRIPTION
.s Concrete Concrete
~ 1

~
rIJ 2;E

GP Silty GRAVEL with some Sand - Brown, moist, loose, non-0
Q) 3 ~lastiC, poorly graded, no petroleum odor or stain... concrete fill)'S
0

1:l 4
Q)

J:Q
~

5

Boring abandoned due to auger refusal- concrete fill was6 observed in sand to 4.5 feet bgs •

7 Boring terminated at 4.5 feet - 4/15/93
Boring abandoned with 314-inch Bentonite Chips - 4/15/93

8
Materials:

9 3/4 bags 3/4-;inchBentonite Chips

10

11

-.
12

13

- 14

15

16

17
. - - ..

18

19

20

II

II

'I
II

II

]1

]1

II

II

II
11

'I
11
II

11
]1

II
II
II

Updated: 6/23/93 JWD Page 1 of1

Confidential Business Information

File; B-8 2289
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Date:

DRILL

FINISH

Time:
1035

File: B-9 2289

Date:

DRILL

START

16-Apr-93 16-Apr-93

B-9

\
SAND - as above, no petroleum odor or stain

SAND - brown, moist, dense, non-plastic, poorly graded,
no petroleum odor or.stain

SAND - as above, no petroleum odor or stain

Silty GRAVEL with some Sand - brown, moist, medium
dense, non-plastic, slightly graded, no petroleum odor or
stain

Geo-Tech Explorations, Inc.
M.Reniker

JeffW. Doss

4 Jl4-inch ID Hollow Stem Auger

Canterra CT-250

2 5/S-inch OD Split Spoon

Pagelof2

GP

~:g .-::~~~:i

~l~ ~~
~ SP ~

;j SP 1:

I
II

9

7

6

8

4

2

5

3

1(J

11

12

SOIL BORING NUMBER

DRILLER:

HAILOGGER:

DRILLING METHOD:

EQUIPMENT TYPE

DRILLING CONTRACTOR:

SAMPliNG METHOD:

u.l Z" ........ p:< BORING DIAMETER: lO-inch OD
I'c1 H .......

~ ~u.l El <ll
...,

1'c1P:: 0
~

<ll

e:1oo CASING DIAMETER: Not Applicable
Pis ~~ <8...:l1'c1 I'c1

~d ~~
....,., ts::p.,1=Q

~

~ ~?i5 SURFACE ELEVATION; Not Surveyed

~~
Ulp.,

~8 ~
H

~8 u.l"UiE-i ] 0 E-iP TOP OF CASING ELEVATION: Not Applicable
u.lZ Fit j~ ~ I'c1 0

u.l'-'

lJ:l e l=i
~ SOIL DESCRIPTION

Asphalt Asphalt
1

Updated: 6(23/93 JWD

13

14

U
12 100

16-003 1012 6.7 NA 12 100 16
13 100

til
p. 17;a

0
OJ 18...,

'1:1
0

~ 19<ll
i=Q

20

8 0
16-001 954 6.2 NA 14 40

til 19 100
l:l.:a

0
Ol...,
'§
1)
~

13 20
16-002 1004 4.8 NA 17 100

20 100

~~I---I'----I---+--I--+---I

~:mf---+----1f---I---t---t--r--I

8:1:1:1---1---1---+--1--+---1

PROJECT #: 2289

PROJECT:

Brix Maritime Company

9080 NW St. Helens Road

Portland, Oregon

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue

Portland, Oregon

(503) 79.6-0717

II r----------,....---------------------------..,
II

II

II

II

II

II

]1

II

'I
II

II
II
II

II
II
II
II
II
-------------------
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HAHN & ASSOCIATES, INC.

434:Nw Sixth Avenue SOIL BORING NUMBER B-9
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/S-inch Ol) Split Spoon START FINISH

Brix Maritime Company, DRILLING METHOD: 41/4-inch ID Hollow Stem Auger Time: 'I'imer

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT-250 942 1035

Portland, Oregon DRILLE~: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr-93 16-Apr-93

~
00 ::is M BORlNG DIAMETER: 10-inch on .. .. .

I"'l H r-. 43'"
~W: S <ll

~I'il ca I"'l.o:< 0 <S:l
<ll

e:1rE CASING DIAMETER: Not Applicable

~~
...:lr:i1 I"'l <llr-. ~8 ~~

@, p:p.,1::I::i :::s p., a ~ci ::c: ~&3 SURFACE ELEVATION: Not Surveyed

~~
Cllp.,

~S ~8 ~8 oo'ai o~
~~~ ~ 0 80 TOP OF CASING ELEVATION: Not Applicablernz fil j~ ~

I"'l I"'l

&
Cll ~

~
~ Q

SOIL DESCRIPTION

9 20 ~f$E~Eij
16-004 1022 4.7 ND 8 100 21 ~t~~~~~ SAND - brown, moist to wet, dense, non-plastic,

8 100 ~:~~:.~;:~R~~ poorly graded, no petrloeum odor or stain
;:.-.~::::;':':-) ~.:.::;,"<

22

23

24 Boriny, terminated at 20.0 feet- 4/16193
Samp ed to 21.5 feet

25 Boring abandoned with 314-inch Bentonite Chips - 4/16/93

26 Materials;
10 bags 3/4-inch Bentonite Chips

27

28

29

30

31

32 ,

.33

34

35

36

37

38

39

40

I.
I.,
il
II

ii
il
II

II

II
II
II
II

II

]1

II

11
]1

II
II

Updated: 6/23193 JWD Page 2 of2 File: B-9 2289

-------------------------------------- -
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, "

HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B . 10 .'

Portland, Oregon -
(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/B-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 l/4-inch ID Hollow Stem Auger Time: Time:

9030 NWSt. Helens Road EQUIP:MENT TYPE Canterra CT-250 1048 1138

Portland, Oregon DRI:LLER: M. Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. ).6-Apr·93 16-Apr-93

Eo< rJ.l :;:;- P:< BORINGDIAMETER: 10-inch OD
Z I'i1 ..... .,..... >:to ~ ~~oo rilP=1 C,) [Sa <Il

Not Applicable
~

.<S p::
@ ~G1

CASING DIAMETER:
~1'i1 I'i1 S ~E; ~~ g:~ e:

o~ P-.tQ
~ u: :r: A ~g SURFACEELEVATION: Not Surveyed

~~
p..

~B.....
~

,5 UJtil 0,-,
~ 13~~

E-1 ~ 0 8::J TOP OF CASINGELEVATION: Not Applicable

j~ ~
UJ'-'..s I'i1 0 .

~ :r: e Cl f§ SOIL DESCRIPTION

<ll
Aaphalt Asphalt

'tl~ 1
!3
~ Silty GRAVEL with some Sand- brown/gray, moist,0 GP0 2 medium dense, non-plastic, slightly graded, no

petroleum odor or stain
3

4

Iliil5

11 0 ~rsp'1 SAND • brown/gray, moist, medium dense, non-plastic,
16-005 1055 NS NA 9 0 6 ' . . poorly graded, no petroleum odor or stain .':.):.t:~?'~%

9 50
7

B

'"
9

p.
:a

100
<ll..... 10 20'S $ SP t SAND - as above, brown, no petroleum odor or stain
0 16-006 1102 4.5 NA 13 100 11.....

~~~~ll~l~r;;:
CIl 14 100

t~~:~t~t?III
12

I13

14

If
~4E1I:

11 20
~ SP f SAND . as above, no petroleum odor or stain

16-007 1110 4.9 NA 13 100 16

II14 100
'":a- 17

0
CIl 18.....
'S

I.s
r;;: 19CIl

i=Q

20 ....~~;\~:;-;..).,x-::.'::."!..;:

II
II
II
II

'I
II

'I
II

II
II
II

II
II

II

II
II

II

II
II

Updated: 6/23/93JWD Page 1 of2

Confidential Business Information

File: B-I02289.

BRIX003158



HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUMBER B ·10
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT; - SAMPLING METHOD: 2 5/B-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD; 41/4·inch In Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE . Canterra CT·250 1048 1138

Portland, Oregon DRThLER: M.Reniker Date: Date:

PROJECT#: 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr.93 16-Apr.93

~
u.:I P'l BORJ::~m DIAMElTER: lO-inch OD

,
,.-., ..-.I'il ...... ..-. "t3

~
....

~Moo r=lr:G 0 ~ s ~
<l)

~u.i'
CASING DIAMETER: Not Applicable

~~
H~ I%l ~.--.

~8 ~d ~~
~ ~P-i1Il

~
P-i El 1I1 ~?i5 SURFACE ELEVATION: Not Surveyed

~~
UJp..

~8 ISiJ.8 u.:I"rn 0,-,
~~f5

f-i.
~ 0 E-lP TOP OF CASINGELEVATION: .Not Applicable

u.:IZ I'il jf@ ~ ~ I%l I:f.l'-'

~ lI1 Q
SOIL DESCRIPTION

10 50 .;::..;:-,::.:::."::-'"....:-;:.~
~~~~Iii.)1

16-008 1118 5.1 ND 13 100 21

~fii
SAND • brown/gratv, moist to wet, medium dense,

11 100 non-plastic, slight y graded, no petroleum odor or

22
stain

23

24
Bariny, terminated at 20.0 feet - 4116/93
Samp ed to 21.5 feet '

25 Boring abandoned with 314-inch Bentonite Chips - 4/16/93

26 Materials:
11 bags 3/4-inch Bentonite Chips

27

28

29

30

31

32
", ~.'- .~

33

34 -

35

36

~

37

38

39

40

]1

]1

II
]1

]1

I
]1

]1

]1,
JI
JI

I
JI.
11

11

II
JI
]1

Updated: 6/23/93 JWD Page 2 of2

Confidential Business Information

File; B-lO 2289
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DRILL

FINISH

Date:

Time:
1245

Date:

DRILL

START

16-Apr-9a 16-Apr-93

B-ll

Asphalt

File: B-1l2289

SAND - gray, moist, medium dense, non-plastic, poorly
graded, no petroleum odor or stain '

SAND - as above, possible petroleum odor and
stain

SAND - as above, gray, no petroleum odor or stain

Silty GRAVEL with some Sand - brown/gray, moist,
medium dense, non-plastic, slightly graded, no
petroleum odor or stain

BORING DIAMETER: 10-inch OD

SOIL DESCRIPTION

Gee-Tech Explorations, Inc.

25/8-inch OD Split Spoon

4 :lJ4-inch ID Hollow Stem Auger

Canterra CT-250

M.Reniker

JeffW. Doss

Pagelof2

-- -- -- ~ -. .- - ._~~ .... ---- _.-- ...............--.

ES fi.i' CASING DIAMETER: Not Applicable

~ @ SURFACE ELEVATION: Not Surveyed

b) e TOPOFCASINGELEVATION: Not Applicable

6

2

5

20
o

7

8

9

ic
100
100 11
100

12

13

14

15
0

20 16
100

17

18

19

20

100

3

4

7

2
9

8

1

8

B

10

SOIL BORING NUMBER

HAl LOGGER:

DRlLLIN"GCONTRACTOR:

DRlLLER:

DRlLLING METHOD:

EQUIPMENT TYPE

SAMPLING :METHOD:

16-010 1207 6.2 NA

16-011 1213 5.7 ND

16-009 1200 5.1 NA

:c:l----~---f~~+-~-+-~-+~~!--~-+---ll ~

Updated: 6/23193 JWD

Eo< IT.l
~Z ri1 H,-....

~l3il Cll I'il~, 0 ~ S t.l!l

~~
._:lJil I'il o::~ ~E ~~ ~~iJ.lP=1 ~ IT.l S
~~

H ~E; ~B CIltil 0"-,,

~f3
E-i fi:: 0

rt.:lZ
~ j~ 0 I'il

~ e P::<

oJ\.....,
'"0
l'1
0

0

PROJECT:

Brix Maritime Company

9030 NW St. Helens Road

Portland, Oregon
PROJECT #: 2289

HAHN & ASSOCIATES. INC.
434;NW SixthAvenue

Portland, Oregon

(503) 796-0717

Confidential Business Information BRIX003160



HAIIN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORI,NG NUMBER B·l1
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT; SAMPLING METHOD: 2 5/S-inch OD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD; 41/4-inch ID Hollow Stem Auger Time: Time:

9030 NWse. Helens Road EQUIPMENT TYPE Canterra CT-250 1150 1245

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#; '22S9 DRILLWG CONTRACTOR: Geo-Tech Explorations, Inc, 16-Apr-93 16-Apr-93

E-< UJ
~

iJ:t BOBlNG DIAME.:'mR: lQ-~~h,QP
Z ]:i1' .... ..-- ~

~~j
Q)

~~ P<l~ 0 tS
Q)

~rf.l
CASING DIAMETER: Not Applicable

~U} ...:t]:i1 ]:i1 £S t::d
]:i1 ~

~
.

o~ p..P=l :2l :>"""' P:: ~g SURFACE ELEVATION: Not Surveyed.

~~
UJ P<

~8 O~....
~~ UJ"Ol t::~~

E-i ~ 0 E-iP TOP OF CASING ELEVATION~ Not Applicable
UJZ ril j~ 0 ]:i1 ]:i1

~
UJ'-'

~ 1Il e ~ Cl
SOIL DESCRIPI'ION

6 100 ~&t$!; SAND - gray, mois,t, medium dense, non-plastic,
16-012 1219 4.4 NA 4 100 21 l SP f poorly graded, slight petroleum odor and stain.'?-........J'o>••,.-""'."'."l<'

5 100 Silty CLAY- gray, moist, stiff, medium plastic,
22 CL poorly graded, no petroleum odor or stain

""¥d
OJ 23 S.S<
0
<ll 24....
'S
e 25§

p:.'l 3 a CL Silty CLAY· as above, wet, no petroleum odor or
16-013 1227 4.8 NA 4 100 26 stain

4 100
27

28

29
Borint terminated at 25.0 feet - 4/16/93

SO Samp ed to 26.5 feet
Boring abandoned with 314-inch Bentonite Ohipa- 4/16/93

31
Materials: .

32
12 bags 3/4-inch Bentonite Chips

33

34 .

35

36

37

38

39

40

I
)1
11
'II
1 'I

•)1
II
II

I
]1

JI
)1
II~

JI
]1

II
II
II

Updated: 6/2?/93 JWD Page 2 of2

Confidential Business Information

File: B-ll 2289
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HAHN & ASSOCIATES, INC. ,
434 NW Sixth Avenue SOIL BORING NUMBER B -12
Portland, Oregon

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD: 2 5/8-inch aD Split Spoon START FINISH

Brix Maritime Company DRILLING METHOD: 4 1/4-inch ID Hollow Stem Auger Time: Time:

9030 NW St. Helens Road EQUIPMENT TYPE Canterra CT·250 1304 1345
d

Portland, Oregon DRILLER: M.Reniker Date: Date:

PROJECT#; 2289 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 16-Apr.9g 16-Apr-93

&-0 rQ ...... p:< Bq~NG- :PIAM~T:E:R: :LO-incl:!, .onz I%l ...... ,-.. ""'
~ 1ii' ~1=1 p:: 0 ~S

Ql
Not Applicable

~Q) I%l
~,-..

rS <E < u.i'
CASING DIAMETER:

....:I I%l I%l ~E; ~d ~
'-'

~ ~o~ P< i=Q.

~
Cf.l S ......

~
0 SURFACE ELEVATION: Not Surveyed~

~S ~E; ~8 Cf.ld.l '-' § ~
0'1

~~ fl: I;.) ::J TOP OF CASING ELEVATION: Not Applicable
0'1 Z I%l j~ 0 I%l I2il §

rJ1 '-"

~ ~ e j:ij I=l .
SOIL DESCRIPTION

~'- Aaphalt Asphalt,.,..
1<l>

~- Silty GRAVEL with some Sand - brown, moist, medium<:> GPU 2 dense, non-plastic, slightly graded, no petroleum odor or
stain

3

4 :.::;'t~:s~~::'::~~.

~~~~~~t~·
'~'~"!i'<>.;d,

5

fi'4 20 SAND· gray, moist, loose, non-plastic, poorly graded, no
16-014 1310 4.8 NA 5 100 6 ~"';'<')" ."V;............... petroleum odor or stain

5 100 ~m!.~¥1%~:

7

I
8 -::'.";'.

~~$

'" 9 . *
l=I. . ~

;E
0 re
OJ

~~~~~j
I,.,..

10 0'2 'R, SJ? {
SAND- as above, medium dense, possible petroleum

0 16-015 1317 7 NA 13 100 i1 odor and stain
~

I'" 12 100l:Q
12

13

14 IlliU,

8 100 f*1tt1 SAND - as above, slight petroleum odor and stainCEll' ~16-016 1325 U ND 11 100 16

I13 100
'"1'1< 17:a
0
m 18~
,<:l
0-;:; 19 ~l~g~til~Cl

l:Q

!lnlll ,
20 -

Updated: 6/23/93JWD Page 1 of2

Confidential Business Information

File: B-122289
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HAHN & ASSOCIATES, INC.
434 NW Sixth Avenue SOIL BORING NUlVIBER B-12
Portland, Oregon ..

(503) 796-0717 HAILOGGER: JeffW. Doss DRILL DRILL

PROJECT: SAMPLING METHOD; 2 5/S-inch OD Split Spoon
,

START FINISH

Brix Maritime Company DRILLING METHOD; 4 1I4-inch ID Hollow Stem Auger Time: Time;

9030 NW St. Helens Road EQUIPMENTTYPE Canterra CT-250 1304 1345

Portland, Oregon DRILLER; M.Reniker Date: Date:

PROJECT#: 22S9 DRILLING CONTRACTOR: Geo-Tech Explorations, Inc. 1S-Apt-S3 16-Apt-S3

~
OJ :;:;- P:1 l?O~J}TG pIAMETER: , 10-iIlch 91). ,ril H ....... :;:;-

~
-

OJ a III
~~rl.r ri1~ 0 <2:l III

e:1u.i' CASUfG DIAMETER; Not Applicable

~~
Hr:::! ri1 ~ ....... ~p.

~ci ~.~
@ SiP-iP=l

~ OJ a ~.8 ::r::
~

2Z?i5 SURFACE ELEVATION: Not Surveyed

~~
H

~~ ~8 ca] 0,,-,
~~~

E-! o E-!P TOP'OF CASINGELEVATION; Not Applicable
Cf.lZ j~

ri1 ril ca~

~ ~
0 .

~ e t=I E§ . ,

SOIL DESCRIPTION
1 100

16-017 1333 5.3 NA 4 100 21

~
Silty CLAY - graylbrown, moist to wet, stiff, non-

S 100 plastic, poorly graded, no hydrocarbon odor or
stain

22

23

24 Borint tenninated at 20.0 feet- 4/16/93
Samp ed to 21.5 feet

25 Boring abandoned with 3/4-inchBentonite Chips - 4/16/93

26 Materials:
11 bags 3/4-inch Bentonite Chips

27

.28

29

30

31

32

33

34

35
~

36

37

38

39

40

Updated: 6/23/93 JWD Page 2 of2

Confidential Business Information

File; B-12 2289

BRIX003163



HAHN & ASSOCIATES, INC.

434 NW Sixth Avenue SOIL BORING NUMBER B·13
Portland, Oregon

(503) 796·0717 HAILOGGER: JeffW. Doss DRILL DRILL
-

PROJECT: I SAMPLING METHOD; 21J4-Inch ODHand Auger START FINISH

Brix Maritime Company DRILLING METHOD: 2 1l4-Inch ODHand Auger Time: Time:

9030 NW St. Helens Road EQUIPMENTTYPE 2 1l4-Inch ODHand Auger 1345 1440

Portland, Oregon DRILLER: JeffW. Doss Date: Date:
PROJECT#: 2289 DRILLING CONTRACTOR: Not Applicable 16-.t,.pr·93 16·Apr·93

8 lZl .-.. ~ BORINGDIAMETER; 21/4 Inches- '"
Z I'Cl ............ ...., Z ~~S

Ql

:3~
J'il Cll 1'Cl~ 0

~
Ql

~fj)
CASING DIAMETER: Not Applicable

~~
HI'Cl fi1 ~.-.. ~§:

~~
~ ~IJ,.,P=!

~ lZl S
~~

P-.~ II:
~

~25 SURFACE ELEVATION; Not Surveyed

~~ >-< ~E; lZl'oo ~~ ~~~ f-! S: E-iP TOP OF CASING ELEVATION: Not Surveyed
lZlZj l'i1

j~ ~
lZl~ I%l 0

c/).'-'

~ II: ~ p:;
o SOIL DESCRIPTION

~ .. Aophalt Asphalt....,
1Ql

b=0
0 2

GP Silty GRAVELS - Brown, motst.Joose, non-plastic,
3 moderately graded, possiblefill

4

'"Po.
5:E

0 16-018 1402 4.5 NA CL Silty CLAY- gray, moist to wet, stiff, non-plastic, poorly
Ql graded, no petroleum odor or stain, sheen noticed on auger....,

6'S bit
0

1:1
OJ 7j:Q

I)
-

16-019 1415 6 NA 8

9
~ ; Silty SAND - gray, moist, loose, non'Rlastic, poorly graded,

~
no petroleum odor or stain, sheen sti exists on auger bit

10

16-020 1435 10.3 200 11

12
Boring terminated at 11,0 feet - 4/16/93
Sampled to 11.0 feet

13 Boring abandoned with 3f4-inch Bentonite Chips- 4/16/93

14 Materials:
3/4 bags 3!4-inch Bentonite Chips

15

- 16

17

18

19

20

11
].

1.
]1

1.
]1

].

1.
]1

JI
JI
1

11
J.
JI
JI
]1

]1

JI
II

Updated: 6/23/93 JWD

J

Page 1 of 1

Confidential Business Information

File: B·13 2289
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APPENDJXC

Laboratory Results and Cbain-of-Custody Documentation
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~ • ~ I' .....~.

'HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

OAL 1.1

..«_;T. '.._..
'-(.23-1)REVIEW DATE:

REVIEWED BY:

• • •

85.
RJ

2289-930411>-003
10934

4/lS/93
SDn

4/22/93
4/22/93

NO

HAHN 8 ASSOCIATES, INc.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB#2289

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA ~ NOT ANALYZED .
GASOLINE REGION (C6 THRU CID)
DIESEL REGION (CIO THRU C28)
OIL AND BUNKER C REGION (BEYOND C28J . "
NO = NONE DETECTED (GASOLINE < 20 I1G/KG, DIESEL < 50 HG/KGJ
111 = MATRIX INTERFERENCE WITH SURROGATE RECOVERY

SURR.RECOVERY Y.
ANALYST:

SAMPLE ID:
OAL ID; 25-0127
SAMPLE DATE:
MATRIX;
EXTRACTION DATE:

: ANALYS1S DATE:
HCID:

I
I
I

OREGON ANALYTICAL LABORATORY. .
A Division of PortlandGeneralElectric

14855S.W.Old Scholls ,F~rry Road

Beaverton,OR 97007,' ,

Phone 503-644-5300 .F~·50S-671.i404

Confidential Business Information BRIX003166



.r , '. ~,l-: ..

• •

1 )

R.:r

80.
RJ

2289-93041.5-010
10858

4/15/93

SOIL
4/21/93

4/~1/93

ND

8.5.
RJ

2289-93041.5-006
108.57

4/15/93

SOIL
4/21/93
4/21/93

ND

HYDROCARBON IDENTIFICATION (HCID)
BY'OREGON DEQ TPH-HCID

82.
RJ

2289-93041.5-005
U8.56

4/1.5/93

SOIL
4/21/93
4/21/93

ND

HAHN &ASSOCIATES~ INC. REVIEWED BY:
434 N.W. 6TH AVE.
SUITE 203 REVIEW'DATE:
PORTLAND) ORE. 97209-360D
GUY TANZ
796-0717 FAX 227-2209
JOB#22B9

SAMPLE "ID:
OAL ID: 25-0127
SAMPLE DATE:
MATRIX: 
EXTRACTION DATE:
ANALYSIS nATE:
HelD:

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA = NOT ANALYZED
GASOLINE REGION (C6 THRU CIO)
DIESEL REGION (CIO THRU CZS)
OIL AND BUNKER C REGION (BEYOND C2S)
NO =NONE DETECTED (GASOLINE < 20 HG/KG, DIESEL < SO MG/KG)
HI =HATRIX INTERFERENCE WITH SURROGATE RECOVERY

SURR.RECOVERY Yo

ANALYST:

I
I
I
I

II

II

II

II

II

II

II

'I
II
I -
I
:1

I
I:1

I
I

OREGON ANALYTICAL LABORATORY

A Divisi~n of Portland General.Electric
.', "r' ,,"..~ .. .

14855 S,W. Old Scholls Ferry Road

Beaverton, OR WDq7 .
Phone 50S-644-5S00 • Fax 503-671-1404

Confidential Business Information BRIX003167



> '•• ": •

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Old Scholls Ferry Road

Beaverton, OR 97007

Phone 503-644-5300 • Fax 5D3~671-1404

'"
;;;
19
g
Z

,e>

s
J ~

I I

88.
RJ

2289-930415-020
10862

4/15/93

SOIL
4/21/93
4/21/93

ND

REVIEWED BY:

REVIEW DATE:

•

89.
RJ

2289-930415-018
U861

4/15/93
SOIL

4/21/93

4/21/93
ND

68.
RJ

2289-93041E-015
10860

4/15/93

SOIL
4/21/93
4/21/93

ND

HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

89.
RJ

2289- 930415- 011
10859

4/15/93

SOIL
4/21/93
4121/93

ND

HAHN & ASSOCIATES, INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB:ft:2Z89

.'

." .., .' r·

SAMPLE ID:
OAL ID: 25-0127
SAMPLE DATE:
MATRIX:
EXTRACTION DATE:
ANALYSIS .D4T~

.HCI D:

DRTfIO-TERPHENYL WAS USED. AS THE SURROGATE
NA = NOT ANALYZED
GASOLINE REGION (CG iHRU C10)
DIESEL REGION (CI0 THRU C28)
OIL AND BUNKER C REGION (BEYOND C2BJ
ND = NONE DETECTED [GASOLINE < 20 MG/KG, DIESEL < 50 MG/KG)
MI = MATRIX INTERFE~ENCE WITH SURROGATE 'RECOVERY

SURR.RECOVERY Yo
ANALYST:

I
,

II
!I
II
II

II
I'I
II

II

II

II
!il
II

II
II

II
II
'II
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OREGON ANALYTICAL LABORATORY

A Division of Portl~nd General Electric

14855SW. Old Scholls FerryRoad

Beaverton, OR 97007

Phone 503-644-5300 • Pax 503-671-1404

I !

..........

fer._

90.
RJ

2289-930415-028
10866

4/1.5/93
SOIL

4/21/93
4/21/93

GASOLINE

REVIEWED BY:

REVIEW DATE:

•

90.
RJ

2289:-930415-027
1086,5

4/15/93
SOIL

4/21/93
4/21/93

GASOLINE

•

89.
RJ

2289-930416-023
10864

4/1.5/93
SOIL

4/2l/93
4/21/93

ND

HYDROCARBON IDENTIFICATION (HCID)
BY OREGON DEQ TPH-HCID

89.
RJ

2289-930416-022
10863

4/16/93
SOIL

4/21/93
4/21/93

ND

HAHN & ASSOCIATES, INC.
434 N.W. "6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOBt2289

SAMPLE ID:
OAL ID: 25-0127
SAMPLE DATE:
MATRIX:
EXTRAcTIOn DATE:
ANALYSIS DATE:
HCID;

SURR.RECOVERY Y.
ANALYST:

ORTHO-TERPHENVL' WAS USED AS THE SURROGATE
NA =NOT ANALYZED
GASOLINE REGION (eG THRU C10)
DIESEL REGION [C10 THRU C28)
OIL AND BUNKER C REGION (BEYOND C28)
ND = NONE DETECTED ,(GASolINE < 20 MS/KG, DIESEL <'so I1G/KG)
111 =M~TRIX.INTERFERENCE WITH SURROGATE RECOVERY

II

II

II

]1

]1

II

II

II

II

II

II

II

II

II

II
II

II

II

II
Confidential Business Information BRIX003169



OAL

BROMOFLUOROBENZENE WAS USED AS THE SURROGATE
HG/KG = PPM
ND = NONE DETECTED (REPORTING LIMIT IS 10 MG/KG)
HI = MATRIX INTERfERENCE WITH SURRDGATE RECOVERY
NA =NDT ANALYZED

OREGON ANALYTICAL LABORATORY

A Division of PortlandGeneralElectric

14855S.W.Old Scholls PerryRoad

Beaverton, OR 97007

Phone 503-644-5300 • Fax503-671-1404

I I

2289-930415-028

10866

4/15/93

SOIL
4/22/93

4/26/93

2000.

130.
RJ

REVIEWED BY:

REVIEW DATE:

2289-930415-027

10865

4/15/93

SDIL
4/22/93

4/26/93

270.

109.

RJ

•

2289-930415-023

10864

4/15/93

NA

TOTAL PETROLEUM HYDROCARBONS - GASOLINE
BY OREGON DEQ TPH-G,

2289-930415~022

10863

4/1.5/93

NA

HAHN & ASSOCIA~ESI INC.
434 N.W. 6TH- AVE.
SUITE 203
PORTLAND} ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB#2289

SAMPLE ID:
OAL ID: 25-0127

SAMPLE DATE:
MATRIX:
EXTRACTION DATE:
ANALYSIS DATE:
GASOLINE HO/KG
SURR.RECOVERY Y.

. ANALYST: .

-
II

'I
II
II

'I
II
II

'I
II
II
II
II
II

'I

'I
II
II
II
II'

Confidential Business Information BRIX003170



.: ..~.

~

\

REVIEWEIJ BY:

REVIEW DATE:

••

OAL

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Old Scholls Ferry Road'

Beaverton, OR 97007

Phone 503-644-5300 • Fax 503-671-1404

TOTAL PETROLEUM HYDROCARBONS - GASOLINE
BY OREGON DEQ TPH-G

2289-930415-029
. 10933
4/15/93

SOIL
4/22/93
4/26/9~

13.
83.
RJ

HAHN 8 ASSOCIATES, INC.
454-N.~. 6TH AVE.
SUITE 203
PORTLAND~ ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOBfl:2289

BROHOFLUOROBEHZENE WAS USED AS THE SURROGATE
MG/KG .. PPM
ND .. NqNE DETECTED (REPORTING LIMIT IS 10 HG/KG)
HI .. MATRIX INTERFERENCE WITH SURROGATE RECOVERY
NA .. NOT ANALYZED

SAMPLE 1:0: .
OAL ID: 25-0127
SAMPLE DATE:
MATRIX:
EXTRACTION DATE:
ANALYSIS DATE:
GASOLINE MG/KG
SURR.RECOVERY Yo

ANALYST:

~

s
§
~

~
zo
<:l

.~

-----------------------------------------"'

'I
'I
II

II

II

II

II

'I
'I
'I
II

'I

'I
'I
'I
II

'I
II
II

Confidential Business Information BRIX003171



OREGON ANALYTlSAL LABORATORY

A Division.~f P:oitIand GeneralElet;:tric

14855S.W.Old Sc.holl~ Perry Road

Beaverton, OR 97007

Phone503-644-5300 • Fax503-671-1404

I·

I.

) I

·:.···<·.t ..... i., ,

REVIEW DATE:

REVIEWED BY:

••

77.
RJ

2289-9311416-008
10868

4/16/93

SOIL
4/21/93

4/21/93
ND

,HYDROCARBON IDENTIFICATION <HCID)
BY OREGON DEQ TPH-HCID

92..

RJ

2289- 930416-.0 04
111867

4/16/93
SOIL

4/21/93
4/21/93

ND

. ~, :

HAHN 8 ASSOCIATES, INC.
434 N:W. -6T.CAVE-:
SUITE 203
PORTLAND, ORE. 97209-3600
GUY·TANZ
796-0717 FAX 227-2209
JOB#2289

" .~ ..,-:;~.~~.( ,,' ..i 1:. ': •

.... "

s- 'i.'~ ' ..-...'.....
': :~.4 :+;:'.

"

SURR.RECOVERY X
ANALYST:

SAMPLE 10:

OAL 10: 25-0127
SAMPLE DATE:
MATRIX:
EXTRACTION DATE:
ANALYSIS PATE:
HCIP:

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA = NOT ANALYZED
GASOLINE REGION (C6 iHRU C10)

'DIESEL REGION (elll THRU C281
OIL AND BUNKER C REGION (BEYOND C28)
NO =NONE DETECTED (GASOLINE < 20 MG/KG, DIESEL < 50 MG/KGJ
HI =MATRIX INTERFERENCE WITH SURROGATE RECOVERY

I
I
I
I
I
I
II

II
I .
I
II

II
II

II

]1

II
11
11
JI'
II

Confidential Business Information BRIX003172



I
I·
I
I

041.
• • •
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." ..; '.. ~ ;

OREGON ANALYTICAL LABORATORY. '

A Djvisionor PortlandGeneralElectric

14855 SW. q!d Scholls FerryRoad

Beaverton, OR, 97007

Phone~03-644-5300 • Fax503-671-1404

85.

RJ

2289-930416-020

10871

4/16/93

SOIL
4/2,1/93

4/21/93

OIL

REVIEW DATE:

REVIEWED BY:

90.

RJ

2289-930416-016

10870

4/16/93

SOIL
4/21/93

4/21/93
, NO

HYDROCARBON IDENTIFICATION (HelD)
BY OREGON DEQ TPH-HCID

90.

RJ

2289-930416-011

10869

4/16/93

SOIL

4/21/93

4/21/93

NO

HAHN 8 ASSOCIATES~ INC.
434 N.W. 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB#2289

.'

SURR.RECOVERY Yo

ANALYST:

SAMPLE IO:
OAL ID: 25-0127

SAMPLE DATE:
~IATRIX:

EXTRACTION DATE:
ANALYSIS DATE:
HCID:

ORTHO-TERPHENYL WAS USED AS THE SURROGATE
NA =NOT ANALYZED

. GASOLINE REGION [C6 THRU C10)
DIESEL REGION (CI0 THRU C28)

OIL AND BUNKER C REGION [BEYOND C28)
NO =NONE DETECTED (GASOLINE < 20 MG/KG, DIESEL < 50 MG/KG)
HI = MATRIX INTERFERENCE WITH SURROGATE RECOVERY

I
I
\1
II
II
II
fl
II
II
II
II
11
II
II
]1

Confidential Business Information BRIX003173



OREGON ANALYTICAL LABORATORY

A Divisionof PortlandGeneralElectric

141355 S.w. Old Scholls PerryRoad

.Beaverton, OR 97007

Phone503-644-5300 • Fax503-671"1404

2289-930416-02(1
10871

4/16/93
4/22/93
4/23/93

200.

CH

REVIEWED BY:

REyIEW DATE:

• • • •

2289-930416-016
10870

4/16/93
NA

TOTAL PETROLEUM HYDROCARBONS (TPH)
BY OREGON DEQ TPH-418.1 MODIFIED

2289-930416-011
10869

4/16/93
NA

HAHN & ASSOCIATES 3 INC.
434 K.W: 6TH AVE.
SUITE 203
PORTLAND, ORE. 97209-3600
GUY TANZ
796-0717 FAX 227-2209
JOB#2289

NA =NOT ANALYZED
NO = NONE DETECTED «3 HG/KG)

SAMPLE ID:
DAl ID: 25-0127
SAMPLE DATE:
EXTRACTION DATE:
ANALYSIS DATE:
TPH . IN MG/KG
AtiAlYST:

:1
II

'I
'I
'I

'I
II
II
II

'I
II

'I
II
]1

]1

11
]1

11
)1

Confidential Business Information BRIX003174
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lIABN AND AsSOCIATES, INC. LABORATORY' 'O~JJ 4tJlft..lfrl(tfl.. CHAIN OF CUSTODY
ENVffiONMENTAL MANAGEMENT l1S o Please bill the Port of Portland

434 NW 6th Ave., Suite 203 • Portland, Oregon 97209-3600
Lab Project No . !Xl Please bill Hahn and Associatee, Inc.5031796.0717 Office • 503/227.2209 FAX

Project Manager GvY !/ IflrJ::t LIQUID WITH SEDt~NT SAMPLE Samples Received at 4°C ~YES DND

Project No. S"'t"7Jl _ Test Filtrate _ Test Sediment _ Teat Both Appropriate Containers Used .l81 YES DNO

Project Name sasve MULTI.PHASE SAMPLE t ) . Provide Verbal Results QYES WNO

ColIscled by =;V/O Test one (which) Teat'Separately Shake Provide Preliminary FAX Results ~YES ONO

COMMENTS MATRIX A~ALYSESTO'BE PERFORMED. ,
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.. lIAHN AND AsSOCIATES, INC.
ENVlliONMENTAL MANAGEMENT .

434 N'iV 6th Ave., Suite 203 • Portland, Oregon 97209-3600
5031796-0717 Office • 5031227-2209 FAX Lab ProjectNo.

?'\1.?~6N ArM ~VI)otL

Lnts~~ft r<>/?-Lt
CHAIN OF CUSTODY

o Please bill the Port ofPorlland

[K]Please bill Hahn and Associates, Inc.

I _ Test one (which) _ Test Separately

~ _ ILTQUID WITHSEDI¥ENTSAMPLE

I _ Teat Filtrate ~Test Se>diro ent _ Test.Bothl
Project Manager L4JV i/..Til rJ"'2 ~ -

Project No. -:;..'l..<t'1. I' ,-... - .-.--
Project Name~,;:X~vl? MULTI.PHASE SAMPLE (_ ) Provide Verbal Results QYES l]lNO
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LABORATORY "O.,cliC;u~ JlN/ilYr/cdl
t.,J1»t>!?/lPP¥

'IIA.HN AND AsSOCIATES, INC.
ENVffiONMENTAL MANAGEMENT

434 NW 6th Ave., Suite 203 • Portland, Oregon 97209-3600
5031796·0717 Office • 503/227-2209 FAX

CHAIN OF CUSTODY
o Please bill the Port of Portland

Lab Project No. lID Please bill Hahn and AEmodates, Inc.

T~eparatelYTest one (which)

LIQUID WITH SEDI]>1ENT SAMPLE Samples Received at 4"C ~YES ONO

_ Teat Filtrate _ Test Sediment _ Test Both Appropriate Containers Used ~YES 0 NO

MULTI-PHASE SA.>JPLE ( ) Provide Verbal Results DYES' ~NO

Shake I Provide Preliminary FAX Results !ZIYES ONO

ProjectManager &yY 1/. 7tlwc-
Project No. -z..'7.!'i{7

'Project Name g,v,:J,V'C

cen acted by. --:>,w 0

7ZW ~13ott15- 0 z I

'!.7"if7- 93d/'S' -sts'

7.Zer:7~ Cf3o YJ:;- 02./'

8(:31 z7.?R- '13ot{I'j ~O 27.,

A!~ALYSESTOBE PERFOR\fED

'" a &
6"2J ~ til "<i' 6'

] ~ ~ '8 @ e-., -<: ::; -<: 6' ~ ~"0 a a Q 0 ::; c, '" ii': 0
~ ~ ;:;- s ~ iii til '" 00 gtil til -g '" ';; co e :§ ] 0:~

~ ~
al 0 C'> Tn P: g

~
;:;; ...., w '" ~

Ji ~ " OJ
~

8 -c
.,

~ -<: "'" til :a :::£ ::; -<:
8

... -<:
~

.. ~ .,

~I
.b ~ p.. til '8 ;£ ., .. § <0 .,

I I III~
til .. 'is ~ "C

:::; l:1 ... X

~
.. \ ~

> n, p,. .(;
c

~
:i: :r: ~ :r: 0 "j§ ....:l ....:l ~ REMARKSl'i

~ [:: f;: E- po; .. '0

'" ~
0

~C' tQ :r: > b

1 .-c

x
/1'1'

1

MATRIX
-,.---.-

~

y

x

x
x

IX
iY~II/O' .. (5l
JIf")71 )SI~ 8£

J5351 ~l_ 87

lY~51 zo' ....86

11(561 (.$') ...it

)1

n

II

II

11

~
~S -.
'" Of.., til

§ ~
Q -<:
.... 0o ~

;. l:1

J.-I;'I~ u2 4l E ::r;:
SA,\fPLE :::: al c5 ;;! 1:1::

DATE: t TIME IDESCRIPTION Icl5l s: 0 z; !'::

f115'11~/rz5""1 ~I - et
SA.\.l'PLE I.D.

-z21?- crJoV}) .. 021./

~fd:Y1 L"Zj1'i'~ 9)o'1J';'- ~1.3

COMMENTS

: LAB
LD.

o
e
==-a
n
==....
~
tJ:j
e
'Il

S'
n
'Il
'Il
......
==-e'"iaa
o'
==

J} "~I·2.o I "JTJ IV
II ' 115"$"0 I IS') - 87 IX

~~ILZ.i59- 93oq}5' - o-r;J

~~k! "Zc.'8?- '730 !f)$'- 018

R.a3I'2'2~- 9]D'/15'" ~ D'l1

II /$'1'31 ('r>' - t:'7 IX fiX'
IIX

L"'i

10"11-1:""

~
-ezsr- 93'01(15'-030 1 1/ 1/t'bS'1 c.>"-C7IXI I 11

Cii::i/l)' f 115:btlf.)(.J71!:3> ID,\~~~~OJ
;a

><a
a
c..>
....lo.

-....J
-....J

~lin~1t1-~

tl;;ltttr'tlYv

rtelinqtillh~

Comp/lny ~

Company

Dote

4 - '2...(J -'"I::'
Date

\~of1-
Time

u: IS"
Time

IU>~W'~\.. t o
~P:~~
Received by

Company

~N")--\"'"
Co.p""ny- ---..:::r

CM+l ,
Company



~~ IIIiIir ...-
.::: =:.:

J ~ ~ .. --...:. ~ '-----' o----J ~\ '~ ---J- - - - - - -';'.:'::- -ow ••:",

""G@O tJ j);lql)frICllL- (fie.

- -- -~~AY - -- - - Lab Project No.
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r
. ILum AND AsSOCIAT.CJo, Ir~ v.

. ENVIRONMENTAL MANAGEMENT' 0 Please bill the Port ofPorlland
,434 NW 6th Ave., Suite 203 • Portland, Oregon 97?O!l~<!fiOO ~

5031796-0717 Office • 503/227-2209!' •__

__ILIQUID WITHSEDIMENT SAMPLE .

_ ..est Filtrate _Teet Sediment _Teet Both

_I _Teet one (which) _TeetSeparately
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SOIL CLEANUP STANDARDMATRIXWO~HEET

1. DEPTH TO GROUNDWATER: Vertical distance (to nearest foot) from the surface of the
_. ~o~(( to the highest seasonal elevation of the saturated zone. . .. ..

5. POTENTIAL RECEPTORS: Distance to nearest well that draws water from aquifer of concern
- and the number of people at risk.

INTRODUCTION: This worksheet is intended to be used to determine the soil cleanup standard
for the remediation of motor fuel and heating oil releases from underground storage tanks
(USTs), OAR 340-122-301to 340-122-360

EVALUATION PARAMETERS:

POINTS: 10

POINTS: 4

POINTS: 10

POINTS;" 5

POINTS; 10

TOTAL POINTS: 39

10

10

Far

<100

>2 mile

Few

-10
Sole Source

<25'

ffigh

10

. >45"

Potable
7

7
25-50'

V2-2miles

Moderate

5

5

Medium

Medium

2045"

100::3.000

Page lof2'

4

4
51-100'

Potable not used

1

Many
>3,000

Near
<l/2:mile

<2(J'

1

>100'

1

Unusable

Sources: Worst Case Estimate

Points;

Description:
Nearest Well'

Source: Estimate

Sensitivitv:

Description:

Inches:

Penneability: Low

Number ofPeople;

Points:

D6l)th:
Points:

Source: National Weather Service

'Puinbs: 1
Source: Field Observation

. Source: Field Observation

4. SENSITIVITY TO THE UPPERMOST AQUIFER:

3.NATIVE SOIL OR ROCK TYPE:
'.

2. :MEAN ANNUAL PRECIPITATION: From nearest appropriate weather station.

II

II

II

II
II

II
II
II

II
II
i
l
:1
'I
:1

I
I'
I
I
I
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NUMERIC SOIL CLEANUP STANDARDS FOR TlITS SITE

130 ppm

Level 3

1,000ppm500ppm

oLeyel2

aJppm4O~pm

100 ppm

NUMERIC SOIL CLEANUP STANDARDS

SOIL CLEANUP STANDARD MATRIX WORKSHEET

~ ~ ~ -

B) From25 to 40, inclusive, the site must be cleaned up to at least Level 2 standards

C) Less than 25, the site must be cleaned up to at least the Level 3 standard

TOTAL POINTS: 39
Level2 Cleanup Standard

A) Greater than 40, the site must be cleaned up to at least the Levell standard

TPH (Diesel)

Level 2 Cleanup Standard

TotalPetroleum. Hydrocarbons (TPH):
< 80 parts per million (ppm) for gasoline
<500 ppm for diesel fuel and heavier petroleum. hydrocarbons

TPH (Gasoline)

If the Matrix Score evaluated is

-].
].

1.
1.
].

i.
i.
I.i.
i.

'.
I.

'.'.'.
I.
I.
I

Page 2 of2
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Dear Dana:

Re: Addendum 1
Remedial Investigation Workplan (February 2005), BrixMaritime Company
Portland, Oregon, ECSI No. 2364

This letter is Addendum 1 to the February 2005Remedial Investigation Workplan (Workplan)
prepared by Anchor Environmental L.L.C. (Anchor) on behalf of Brix Maritime (Brix). This
addendum incorporates Anchor's May 25,2005 Response to DEQ's April 20, 2005 comments on
the Workplan as discussed in a June 15, 2005 meeting between Anchor and DEQ.

Table 3. Table 3 compiles monthly observations made regarding 1) the presence of light non
aqueous phase liquids and 2) water level measurements made at each monitoring well. In
DEQ'sFebruary 25th letter! and as Anchor agreed in the April 30, 2004response letter,
additional information will be provided on the table and assessed when preparing equipotential
maps for the site.

BRIX003290

Anchor Environmental, L,L.C.
6650 SW Redwood Lane, Suite 110
Portland, OR 97224
Phone 503.670.1108
Fax 503,670.1128

~lANCHOR"'=-""v ENVIRONMENTAL, L.L.C.

DEQ requested that Table 3 be revised for future submittals to include the elevations of the top
of the silt and the top of the monitoring well end-cap for information pUl-poses. Interpretations
and descriptions of historic and future groundwater elevation data will take this information
into consideration. Table 3 has been revised to include data through May 2005, and is attached
to this memorandum. Columns were added to show the ground surface elevation, the
elevation of the top of the perching layer, and the thickness of the water column above the base
of the screen.

August 16, 2005
990056-01

P; \ Projects \ BR1X\Letters and Reports \ RI Workplan\ ADDENDUM: Ldoc

Section 5.2. In addition to the quarterly reports referenced in this section, a technical
memorandum will be prepared that compiles the site investigation information listed in Section
4.1 and includes descriptions and interpretations of the data. The memorandum will form the
basis for determining whether the site investigation work completed to date adequately
supports the source control evaluation. Following review and approval of the memorandum,
the source control evaluation will be prepared. Both the technical memorandum and the source
control evaluation will be incorporated into the RI Report.

Dana Bayuk, R.G.
Oregon Department of Environmental Quality
2020SW 4th Avenue, Suite 400
Portland, OR 97201

I
I
I
I
I
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Please call if you have any questions or additional comments.

Table 4. DEQ requested that the "Z" data qualifier shown in Table 4 be explained in the notes.
A revised Table 4, updated through May 2005 is attached.

BRIX003291

John J. Renda, KG.
Anchor Environmental- L.L.c.

Cc; David Templeton, Anchor
Leslie Schenck; GSBLAW
Frank Williamson, Foss Maritime

Dana Bayuk
August 16, 2005

Page 2

Figures 3, 4, and 5. The spatial relationships between the locations of monitoring wells l\1W~2,

MW-3, l\1W-4, and MW-5 shown on figures 3 and 4 do not correspond to those shown on Figure
5. DEQ requested that these figures be reviewed and reconciled in future submittals, if
appropriate. All boring and monitoring well locations were surveyed on March I, 2005. The
attached figure A-I shows the surveyed locations of the wells and borings.

Appendix A, Sampling and Analysis Plan. DEQ commented that the Sampling and Analysis
Plan (SAP) provided in Appendix A of the RI Workplan is limited to quarterly groundwater
monitoring and that the RI Work plan should include a SAP and a Quality Assurance Project
Plan (QAPP). DEQ wants the SAP and QAPP to reflect the current scope of work for the BRIX
ill, including work that has been completed (e.g.,push-probe drilling and soil sampling,
monitoring well installation, collecting groundwater samples for analysis of total and dissolved
metals) and work that will be performed (e.g.,shallow soil sampling around electrical
transformers, collecting samples from groundwater seeps for analysis of contaminants of
interest). The updated SAP and QAPP are attached to this addendum. The only remaining
field task requested by DEQ that has not been completed is the seep sampling along the
riverbank. Anchor will provide DEQ with a summary of our planned sampling method for
review, prior to attempting to collect the seep samples.

P: \Projects\BRIX\Letters and Reports \ RI Workplan \ ADDENDUM Ldoc

John E. Edwards, KG., C.E.G.
Anchor Environmental, L.L.c.

I
I
I
I
I
I
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L-J- L-J L-J- - L~ _I- L. _I- L-J- L-J- L-J- L-J- L-J- L-J- L-J- L-J- L-J- L-J- L-J- '----J-
Table 3

Hydrology Data
Brix Maritime

Portland Oregon

Reference GroundSurface Screen ElevationTop of Water above
Comments

Wen Elevation Elevation Interval PerchingLayer' Date D1W base of Water Elevation
(FeetNAVD8S) (FeetNAVD88) FeetNAVDB (FeetNAVD88) (MM/DD/YY) (feet) screen (Feet) (Feet NA VD88)

MonitoringWells

MW·l 41.81 42.16 35.1 • 20.1 21,16 02/28/03 18.89 2.86 22.92

MW·l 41.81 42.16 35.1 - 20.1 21,16 03/31/03 19.43 2.32 22.38

MW-l 41.81 42.16 35.1 - 20.1 21,16 04/29/03 19.69 2.06 22.12

MW·l 41.81 42.16 35.1 ·20.1 21.16 OS/22/03 20.22 1.53 21.59

MW-l 41.81 42.16 35.1 ·20.1 21.16 07/07/03 21.08 0.67 20.73

MW·l 41.81 42.16 35.1 ·20.1 21,16 07/30/03 21,13 0.62 20.68

MW-l 41.81 42.16 35.1 - 20.1 21.16 08/28/03 21.24 0.51 20.57

MW·l 41.81 42.16 35.1 - 20.1 21.16 09/30/03 21.15 0.60 20.66

MW·l 41.81 42.16 35.1 ·20.1 21,16 10/16/03 21.10 0.65 20.71

MW·l 41.81 42.16 35.1 ·20.1 21,16 12/03/03 21.06 0.69 20.75

MW-l 41.81 42.16 35.1 - 20.1 21,16 12/26/03 20.46 1.29 21.35

MW-l 41.81 42.16 35.1 - 20.1 21.16 01/30/04 19.01 2.74 22.80

MW·l 41.81 42.16 35.1 - 20.1 21,16 03/04/04 19.60 2.15 22.21

'MW-l 41.81 42.16 35.1 ·20.1 21.16- V4/29/04 20.91 0.84 20.90

MW-l 41.81 42.16 35.1 - 20.1 21,16 OS/27/04 21.13 0.62 20,68

MW-l 41.81 42.16 35.1 ·20.1 21,16 07/06/04 21.22 0.53 20.59

MW-l 41.81 42.16 35.1 - 20.1 21,16 07/26/04 21.28 0.47 20.53

MW-l 41.81 42.16 35.1 - 20.1 21.16 10/29/04 21.25 O.5Q 20.56

MW-l 41.81 42.16 35.1 - 20.1 21,16 Q2/25/Q5 20.81 0.94 21.00

MW-l 41.81 42.16 35.1 ·20.1 21.16 05/05/05 20.63 1.12 21.18

MW-2 42.13 42.48 32.9 ·17.9 18.98 02/28/03 19.88 4.37 22.25

MW-2 42.13 42.48 32.9 - 17.9 18.98 03/31/03 20.36 3.89 21.77

MW-2 42.13 42.48 32.9 -17.9 18.98 04/29/03 20.64 3.61 21.49

MW-2 42.13 42.48 32.9 - 17.9 18.98 OS/22/03 21.06 3.19 21.07

MW-2 42.13 42.48 32.9 -17.9 18.98 07/07/03 22.17 2.08 19.96

MW-2 42.13 42.48 32.9 -17.9 18.98 07/30/03 22.S{) 1.75 19.63

MW-2 42.13 42.48 32.9 - 17.9 18.98 08/28/03 22.84 1.41 19.29

MW-2 42.13 42,48 32.9 -17.9 18.98 09/30/03 23.07 1.18 19.06

MW-2 42.13 42.48 32.9 -17.9 18.98 10/16/03 23.06 1.19 19.07

MW·2 42.13 42.48 32.9 -17.9 18.98 12/03/03 22.54 1.71 19.59

MW-2 42.13 42.48 32.9 -17.9 18.98 12/26/03 21.58 2.67 20.55

MW-2 42.13 42.48 32.9 - 17.9 18.98 01/30/04 20.05 4.20 221J8

MW-2 42.13 42.48 32.9 - 17.9 18.98 03/04/04 20.57 3.68 21.56

MW-2 42.13 42.48 32.9 -17.9 18.98 04/29/04 21.89 2.36 20.24

MW-2 42.13 42.48 32.9 - 17.9 18.98 OS/27/04 22.29 1.96 19.84

MW·2 42.13 42A8 32.9 - 17.9 18.98 07/06/04 22.70 1.55 19.43

MW-2 42.13 42.48 32.9 ·17.9 18.98 07/26/04 22.85 1.40 19.28

MW·2 42.13 42.48 32.9 w 17.9 18.98 10/29/04 22.90 1.35 19.23

MW-2 42.13 42.48 32.9 ·17.9 18.98 02/25/05 22.20 2.05 19.93

MW-2 42.13 42.48 32.9 _ 17.9 18.98 05/05/05 21.73 2.52 20AO

MW-3 41.93 42.21 32.9 - 17.9 19.71 07/29/02 22.91 1.11 19.02

MW-3 41.93 42.21 32.9 w 17.9 19.71 08/22/02 23.50 0.52 18.43 all detected in well, thickness estimatedat 0.02 foo(

MW-3 41.93 42.21 32.9 -17.9 19.71 09/30/02 23.37 0.65 18.56 Oildetected in well, thicknessestimatedat0.02 foof

MW-3 41.93 42.21 32.9 w 17.9 19.71 10/30/02 23.68 0.34 18.25 DTP-23A9 (0.19foot thlck)
MW~3 41.93 42.21 32.9 - 17.9 19.71 11/27/02 23.30 0.72 18.63 DTP"23.16(0.14foot fhkk)

MW-3 41.93 42.21 32.9 -17.9 19.71 12/30/02 21.99 2.03 19.94 Oilnotedon probe,producttoo thin to measurewith Interface probe

MW-3 41.93 42.21 32.9 - 17.9 19.71 02/28/03 19.75 4.27 22.18 Oilooled Onprobe,producttoo lhinlo measurewlth Interface probe

MW·3 41.93 42.21 32.9 -17.9 19.71 03/31/03 20.24 3.78 21.69 No ellnoled on probe

MW-3 41.93 42.21 32.9 ·17.9 19.71 04/29/03 20.50 3.52 21.43 No oilnoled on probe

MW-3 41.93 42.21 32.9 -17.9 19.71 OS/22103 20.94 3.08 20.99 No oilnoted Onprobe

MW-3 41.93 42.21 32.9 -17.9 19.71 07/07/03 22.21 1.81 19.72 No oil notedon probe

MW-3 41.93 42.21 32.9 w 17.9 19.71 07/30/03 22.62 1.40 19.31 Nooll noted on probe

MW-3 41.93 42.21 32.9 - 17.9 19.71 08/28/03 22.95 1.07 18.98 OJ[notedon probe.predudloo Ihln10measurewilhInlerfaceprobe

MW·3 41.93 42.21 32.9 ·17.9 19.71 09/30/03 23.15 0.87 18.78 DTP- 23.04(0.11footthick)

MW·3 41.93 42.21 32.9 - 17.9 19.71 10/16/03 22.40 1.62 19.53 No oil noled on probe

MW-3 41.93 42.21 32.9 w 17.9 19.71 12/03/03 22.21 1.81 19.72 Sheen,produdloo thinto measure

MW-3 41.93 42.21 32.9 -17.9 19.71 12/26/03 21.44 2.58 20.49 No ollnoted onprobe

MW-3 41.93 42.21 32.9 ·17.9 19.71 01/30/04 19.80 4.22 22.13 No ell noted on probe
MW-3 41.93 42.21 32.9 - 17.9 19.71 03/04/04 20.41 3.61 21.52 No olfnoted onprobe

MW-3 41.93 42.21 32.9 - 17.9 19.71 04/29/04 21.82 2.20 20.11 No oitnoled onprobe

MW·3 41.93 42.21 32.9 -17.9 19.71 OS/27/04 22.25 1.77 19.68 No oil noled on probe
MW-3 41.93 42.21 32.9 w 17.9 19.71 07/06/04 22.66 1.36 19.27 No oilnoled on probe
MW-3 41.93 42.21 32.9 w 17.9 19.71 07/26/04 22.91 1.11 19.02 DTP= 2289 (O.Ol footthick)
MW-3 41.93 42.21 32.9 w 17.9 19.71 10/29/04 22.29 1.73 19.64 on 110tOO on probe,product 100 thin10measurewithinterfaceprobe
MW-3 41.95 42.21 32.9 w 17.9 19.71 02/25/05 22.03 2.01 19.92 No oilnoted on probe
MW-3 41,95 42.21 32.9 -17.9 19.71' 05/05/05 21.55 2,49 20.40 No oilnoted on probe

~ ~- -~

MW:-4-~ ---" '23.55 ~ 23;90 19.4 - 9.4 - 10.90 07/29/02 11.62 2.53 11.93

MW-4 23.55 23.90 19.4 -9.4 10.90 08/22/02 11.77 2.38 11.78

MW-4 23.55 23.90 19.4 w 9.4 10.90 09/30/02 11.94 2.21 11.61

MW-4 23.55 23.90 19.4 ·9.4 lV.9O 10/30/02 12.06 2.09 11.49

MW-4 23.55 23.90 19.4 - 9.4 10.90 11/27/02 11.85 2.30 11.70

MW-4 23.55 23.90 19.4 w 9.4 10.90 12/30/02 10.24 3.91 13.31

MW-4 23.55 23.90 19.4 - 9.4 10.90 02/28/03 4.34 9.81 19.21

MW-4 23.55 23.90 19.4 - 9.4 10.90 03/31/03 4.59 9.56 18.96
MW-4 23.55 23.90 19.4 - 9.4 lV.90 04/29/03 5.46 8.69 18.09

MW-4 23.55 23.90 19.4 - 9.4 lV.90 OS/22/03 8.59 5.56 14.96

MW-4 23.55 23.90 19.4 - 9.4 10.90 07/07/03 10.69 3.46 12.86

MW·4 23.55 23.90 19.4 - 9.4 10.90 07/30/03 11.03 3.12 12.52

MW-4 23.55 23.90 19.4 - 9.4 10.90 08/28/03 11.40 2.75 12.15
MW-4 23.55 23.90 19.4 -9.4 10.90 09/30/Q3 11.74 2,41 11.81

MW·4 23.55 23.90 19.4 - 9.4 10.90 10/16/03 11.40 2.75 12.15
MW·4 23.55 23.90 19.4 - 9.4 10.90 12/03/03 10.59 3.56 12.96
MW-4 23.55 23.90 19.4 - 9.4 10.90 12/26/03 9.S{) 4.65 14.05
MW-4 23.55 23.90 19,4 w 9.4 10.90 01/30/04 5.41 8.74 18.14

MW·4 23.55 23,90 19.4 - 9.4 10.90 03/04/04 9.05 5.10 14.50
MW-4 23.55 23.90 19.4 w 9.4 lV.90 04/29/04 11.00 3.15 12.55
MW-4 23.55 23.90 19.4 -9,4 10.90 OS/27/04 10.89 3.26 12.66
MW-4 23.55 23.90 19.4 - 9.4 lV.90 07/06/04 11.26 2.89 12.29

-~~~- -------
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Table 3

Hydrology Data
BrixMaritime

Portland Oregon

Reference GroundSurface Screen ElevationTop of Water above
Comments

Well Elevation Elevation Interval PerchingLayer2 Date DTW base of Water Elevation

(Feet NAV08S) (Feet NA V088) FeetNAVDB (Feet NAVD88) (MMJDD/YY) (feel) screen(Feet) (Feet NA V088)

MW-4 23.55 23.90 19A - 9.4 10.90 07/26/04 11.56 2.59 11.99

MW-4 23.55 23.90 19A - 9.4 10.90 10/29/04 11.06 3.09 12A9

MW·4 23.55 23.90 19A - 9,4 10.90 02/25/05 10.60 3.55 12.95

MW·4 23.55 23.90 19A - 9.4 10.90 05/05/05 9.55 4.60 14.00

MW·5 41.66 42.01 34.9 • 19.9 19.31 02128/03 19A5 2.30 22.21

MW·5 41.66 42.01 34.9 - 19.9 19.31 03/31103 19.99 1.76 21.67

MW·5 41.66 42.01 34.9 - 19.9 19.31 04/29/03 20.25 1.50 21.41

MW·5 41.66 42.01 34.9 - 19.9 19.31 OS/22/03 20.75 1.00 20.91

MW·5 41.66 42.01 34.9 - 19.9 19.31 07/07/03 21.93 -0.18 19.73 Insufficientwatertocollect sample

MW·5 41.66 42.01 34.9 - 19.9 19.31 07/30/03 22.08 -0.33 19.58 dry

MW·5 41.66 42.01 34.9 - 19.9 19.31 08/28/03 22.08 -0.33 19.58 dry

MW·5 41.66 42.01 34.9 -19.9 19.31 09/30/03 22.13 -0.38 19.53 dry

MW-5 41.66 42.01 34.9 -19.9 19.31 10/16/03 22.10 -0.35 19.56 lnsurfident water to celled sample

MW·5 41.66 42.01 34.9 -19.9 19.31 12{O3/03 22.13 -0.38 19.53 dry

MW·5 41.66 '42.01 34-.9 - 19.9 19.31 12126/03 21.35 0.40 20.31

MW·5 41.66 42.01 34.9 - 19.9 19.31 01/30/04 19.59 2.16 22.07

MW·5 41.66 42.01 34.9 • 19.9 19.31 03/04/04 20.16 1.59 21.50
MW·5 41.66 42.01 34.9 • 19.9 19.31 04/29/04 21.67 0.08 19.99 Insufficient water 10collect sample

MW·5 41.66 42.01 34.9 - 19.9 19.31 OS/27/04 21.99 ·0.24 19.67 WOller levelbelowbottomof screen(dry)

MW·5 41.66 42.01 34.9 - 19.9 19.31 07/06/04 21.98 ·0.23 19.68 waterlevelbelowboucm of screen(dry)

MW.s 41.66 42.01 34.9 - 19.9 19.31 07/26/04 d'l' d'l' dry

MW.s 41.66 42.01 34.9 • 19.9 19.31 10/29/04 22.00 -0.25 1%6 waterlevel belowbottom d screen(dry)

MW.s 41.66 42.01 34.9 • 19.9 19.31 02/25/05 21.85 -0.10 19.81 water level belowbotlomof screen(dry)

MW-5 41.66 42.01 34.9 ~ 19.9 19.31 05(05/05 21.41 0.34 20.25

MW·6 41.21 4L49 31.4 - 16.4 20.49 07(07/03 20.26 4.56 20.95

MW·6 41.21 41.49 31.4" 16.4 20.49 07/30/03 20.57 4.25 20.64

MW-6 41.21 41.49 31.4 - 16.4 20.49 08(28/03 21.02 3.80 20.19

MW-6 41.21 41A9 31.4 ~ 16.4 20.49 09/30/03 21.02 3.80 20.19

MW·6 41.21 41.49 31.4 - 16.4 20.49 10/l6/03 20.93 3.89 20.28

MW·6 41.21 41.49 31.4 - 16.4 20.49 12103/03 21.53 3.29 19.68

MW-6 41.21 41.49 31.4 - 16.4 20.49 12126/03 19.24 5.58 21.97

MW-6 41.21 41.49 3lA -16.4 20.49 01/30/04 17.70 7.12 23.51

MW·6 41.21 41.49 31.4 • 16.4 20A9 03/04104 18.16 6.66 23.05

MW·6 41.21 41.49 31.4 -16.4 20A9 04/29/04 19.66 5.16 21.55

MW·6 41.21 41.49 31.4 - 16.4 20.49 OS/27/04 20.17 4.65 21.04

MW·6 41.21 41.49 31.4 - 16.4 20.49 07/06/04 20.71 4.11 20.50

MW·6 41.21 41.49 31.4 - 16.4 20,49 07/26/04 21.23 3.59 19.98

MW-6 41.21 41.49 31A -16.4 20.49 10/29/04 21.48 3.34 19.73

MW·6 41.21 41.49 31.4 - 15.4 20.49 02/25105 19.78 5.04 21M

MW·6 41.21 41.49 31.4 ·16.4 20.49 05/05/05 19.19 5.63 22.02

MW-7 40.95 41.29 31.5-16.5 15.79 07/07/03 21.21 3.25 19.74

MW-7 40.95 41.29 31.5 -16.5 15.79 07/30/03 21.76 2.70 19.19

MW·7 40.95 41.29 31.5 - 16.5 15.79 08/28/03 22.32 2.14 18.63

MW·7 40.95 41.29 31.5 • 16.5 15.79 09/30/03 22.67 1.79 18.28

MW-7 40.95 4129 31.5 -165 15.79 10/l6/03 22.72 1.74 18.23

MW·7 40.95 41.29 31.5 - 16.5 15.79 12103/03 22.90 1.56 18.05

MW·7 40.95 41.29 31.5 - 16.5 15.79 12/26/03 20.32 4.14 20.63

MW·7 40.95 41.29 31.5-16.5 15.79 01/30/04 18.26 6.20 22.69

MW·7 40.95 41.29 31.5 -16.5 15.79 03/04/04 18.96 5.50 21.99

MW·7 40.95 41.29 31.5 - 16.5 15.79 04/29/04 20.49 3.97 20A6

MW·7 40.95 41.29 31.5 - 16.5 15.79 OS/27/04 21.10 3.36 19.85

MW·7 40.95 41.29 31.5 • 16.5 15.79 07/06/04 21.98 2.48 18.97

MW·7 40.95 41.29 31.5 - 16.5 15.79 07/26/04 22AO 2D6 1855

MW·7 40.95 41.29 31.5 • 16.5 15.79 10/29104 22.99 1.47 17.96

MW-7 40.95 41.29 31.5 - 16.5 15.79 02/25/05 20.80 3.66 20.15

MW·7 40.95 41.29 31.5 • 16.5 15.79 05/05/05 20.20 4.26 20.75

MW·8 41.73 42.00 24.8 - 19.8 20.00 02125/05 21.15 0.78 20.58

MW-8 41.73 42.00 24.8 - 19.8 20.00 05/05/05 21.B1 0.12 19.92

River Gauge!

River 4.33 NA NA NA 10/30/02 2.75 7.08

River 4.33 NA NA NA 11/27/02 3.1 7.43

River 4.33 NA NA NA 12130/02 7.5 11.83

River 4,33 NA NA NA 02128103 6.1 IOA3
River 4.33 NA NA NA 03/31/03 8.0 12.33

River 4.33 NA NA NA 04/1,9/03 8.D 12.3:t
<. River .. - . 4.33 . NA NA !'Iii

..
·05/22/0', 6.5 to.sa

River 4.33 NA NA NA 07/07/03 4.D 8.33

River 4.33 NA NA NA 07/30(03 3.5 7.83

River 4.33 NA NA NA 08/28/03 3.3 7.63

River 4.33 NA NA NA 09/30(03 2.1 6.43

River 4.33 NA NA NA 10/16/03 2.2 6.53

River 4.33 NA NA NA 12/03(03 3.5 7.83

River 4.33 NA NA NA 12126/03 6.7 11.03

River 4,33 NA NA NA 01/30/04 11.0 15.33

River 4.33 NA NA NA 03/04/04 5.D 9.33

River 4.33 NA NA NA 04/29/04 4.D 8.33

River 4.33 NA NA NA OS/27/04 6.6 10.93

River 4.33 NA NA NA 07/06/04 5.5 9.83

River 4.33 NA NA NA 07/26/04 2.75 7.08

River 4.33 NA NA NA 10/29/04 3.75 8.08

River 4.33 NA NA NA 02125/05 4.00 8.33

River 4.33 NA NA NA D5/05/03 5.00 9.33

Note:DTW- Depthto Water; DTP'"Depthto Pmduct;NA Not Applicable
l ~ Therivergaugeis marked In l-foorincrements, fieldmeasurements areestimated 10theclosest0.1 fool.
2 - PerchmuumrIdentified as Silt Sandin MW-l, MW-2,MW~J.and MW-6";Sandv Sillin MW-8;andSilt in MW-4.MW·5,lIndMW-1.
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Table 4

Total Petroleum Hydrocarbons
Brix Maritime

Portland, Oregon
Location Date

(sample depth in ft bgs) Matrix Sampled Diesel Range Organics Residual Range Organics Gasoline Range Organics

MW-I Water 07/07/03 0.27 L 0.5 U 1.3 H
MW-I Water 10/16103 0.73 L 0.5 U 8.1 H
MW-l Water 01/30104 0.60 L 0.5 U 4.0 H
MW-l Water 04/29104 0.71 L 0.5 U 5.8 H
MW-I Duplicate Water 04/29104 0.79 L 0.5 U 5.7 H
MW-l Water 07/26104 0.92 L 0.5 U 9.3 Y
MW-I Duplicate Water 07/26104 0.93 L 0.5 U 9.3 Y
MW-l Water 10/29104 1.10 L 0.5 U 8.8 Y
MW-l Water 02/25/05 1,40 L 0.5 U 12.0 DY
MW-I Duplicate Water 02/25/05 1.30 L 0.5 U 11.0 DY

. MW-I Water 05/05/05 0.88 L 0.54 ·U 12.0 DY
MW-I Duplicate Water 05/05/05 0.85 L 0.52 U 12.0 DY

MW-2 Water 07/07/03 0.25 U 0.5 U 0.05 U
MW-2 Water 10116103 0.27 U 0.53 U 0.05 U
MW-2 Water 01/30104 0.25 U 0.5 U 0.05 U
MW-2 Water 04/29104 0.25 U 0.5 U 0.05 U
MW-2 Water 07/26104 0.25 U 0.5 U 0.25 U
MW-2 Water 10/29104 0.25 U 0.5 U 0.25 U
MW-2 Water 05/05105 0.27 U 0.53 U 0.25 U

MW-3 Water 07/30102 3,4 Y 1.6 0
MW-3 Water 07/07/03 1.9 Y 8.5 0 0.05 U
MW-3 Water 10/16103 0.92 Y 1.8 0 0.059 Y
MW-3 Water 01/30104 0.79 Y 0.6 0 0.05 U
MW-3 Water 04/29104 0.7 y 0.77 0 0.05 U
MW-3 Water 07126104 2.5 Y 8.3 0 0.25 U
MW-3 Water 10/29104 1.2 Y 3.1 0 0.25 U
MW-3 Water 02/25/05 1.2 Y 1.8 0 0.25 U
MW-3 Water 05/05105 1.0 Z 1.2 Z 0.25 U

MW-4 Water 07129102 0.26 U 0.52 U
MW-4 Water 07/07/03 0.25 U 0.52 0 0.05 U
MW-4 Duplicate Water 07/07/03 0.25 U 0.5 U 0.05 U
MW-4 Water 10/16103 0.25 U 0.5 U 0.65 Y
MW-4 Duplicate Water 10/16103 0.25 U 0.5 U 0.66 Y
MW-4 Water 01/30/04 0.25 U 0.5 U 0.05 U
MW-4 Water 04/29104 0.25 U 0.5 U 0.05 U
MW-4 Water 07/26104 0.25 U 0.5 U 0.25 U
MW-4 Water 10129104 0.73 Z 1.0 Z 0.25 U
MW-4 Duplicate Water 10129104 0.63 Z 0.96 Z 0.25 U
MW-4, Water 02125/05 0.25 U 0.50 U 0.25 U
MW-4 Water 05/05/05 0.26 U 0.51 U 0.25 U

MW-5 Water 01/30104 0.62 L 0.5 U 1.4 H
MW-5 Duplicate Water 01130104 0.63 L 0.5 U 1.5 H
MW-5 Water 05/05/05 1.3 L 0.55 U 5.2 Y

MW-6 Water 07/07/03 0.25 U 0.5 U 0.05 u
MW-6 Water 10116103 0.27 U 0.53 U 0.05 U
MW-6 Water 01130104 0.25 U 0.5 U 0.05 U
MW-6 Water 04/29104 0.25 U 0.5 U 0.05 u
MW-6 Water 07126104 0.25 U 0.5 U 0.25 U
MW-6 Water 10/29104 0.25 U 0.5 U 0.25 U
MW-6 Water 05/05/05 0.28 U 0.55 U 0.25 U
MW-7 Water 07/07/03 0.25 U 0.5 U 0.05 U
MW-7 Water 10116103 0.27 U 0.53 U 0.05 U
MW-7 ---- . Water 01130104- --. __ ..0.25 ___ _U 0.5 .-.-- - -u - .---0.05 - U

. MW~7 Water 04/29104 0.25 U 0.5 U 0.05 U
MW-7 Water 07/26104 0.25 U 0.5 U 0.25 U
MW-7 Water 10/29104 0.25 U 0.5 U 0.25 U
MW-7 Water 05105105 0.27 U 0.54 U 0.25 U
MW-8 Water 02/25105 1.0 Y 1.3 0 0.25 U

Notes: Water concentrations areinmg/L, Soilconcentrations arein mglkg,

ft bgs= feetbelowground surface.

D == The reported resultis from a dilution.

U = Not detected atmethod reporting limit.

0= Thefingerprint resembles oil, butdoesnotmatch thecalibration standard.
L == Thefingerprint resembles a petroleum product, buttheelutionpattern indicates thepresenceof lighter weight constituents thanthecalibration standard.
H =The fingerprint resembles a petroleum product, bottheelution pattern indicates thepresenceof heavierweightconstituents thanthecalibration standard.
Y == Thefingerprint resembles a petroleum product in thecorrect carbon range, buttheelutionpattern doesnot match thecalibration standard.
Z == The chromatic fingerprint doesnotresemble aoetroleum oroduct.

- -
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Introduction

1 INTRODUCTION

The fieldwork will consist primarily of groundwater sampling and testing, hydrology

monitoring, and soil sampling and testing.

This SAP describes methods that are used for sampling environmental media. This SAP is

supported by a quality assurance project plan (QAPP), which is also part of Addendum 1 to the

Work Plan. Laboratory analytical methods are not included in this SAP. For specific analytical

methods, refer to the QAPP and Work Plan.

BRIX003298

'.J!:. August 2005

990056-011

This Sampling and Analysis Plan (SAP) is part of Addendum 1 to the Remedial Investigation

Work Plan (Work Plan) and describes standard field operating procedures for conducting

fieldwork at the Brix Maritime Company (site) in Portland, Oregon. The site is located at 9030

NW St. Helens Road, and has been assigned ECSI No. 2364 in the State's Environmental

Cleanup Site Information database,

The SAP includes methods and procedures for conducting field work at the site, The Work

Plan identifies specific media to be sampled an~ the locations and types of field or laboratory

analyses that are conducted. Sample locations are in Figure A-l Work Plan Addendum 1 and

analytical parameters are in Tables 4 through 7.

Sampling andAnalysisPlan
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Access and Site Preparation

2 ACCESS AND SITE PREPARATION

2.1 Site Access

Anchor personnel will notify the Brix site coordinator before beginning each phase of

work at the site, and upon arrival will sign a visitor's registration log at the main office,

Reasonable efforts are made to provide facility access to the employees, agents, and

contractors of the Oregon Department of Environmental Quality (DEQ). Upon arrival at

the site, agency representatives must sign the visitors log at the facility office and describe

their visit. Access to work areas may be temporarily restricted because of safety concerns

related to facility operations or field investigations,

2.2 Site Preparation and Coordination

Before field sampling programs begin at the Brix facility, public and private utility

locating services and other information sources (such as facility-specific plans) are used to

check for underground utilities or pipelines near each boring. Anchor will coordinate

'fieldwork with the Brix site coordinator, both to define the locations of possible on-site

utilities and piping and to avoid interrupting site operations,

I
I
I
I

Samplingand Analysis Plan

BrixMaritime Company 2
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Drilling and Soil Sampling

3 DRILLING AND SOIL SAMPLING

3.1 Drilling Test Borings

The borings are advanced by a truck-mounted Hollow-stem Auger or Ceoprobe"

rig. Decontamination of drilling and sampling equipment is performed as

described Section 5.

BRIX003300

'~ August2005
990056-013

When borings are advanced by Hollow-stem Auger, coring begins at the ground

surface with 5-foot-Iong sections of 6 l/4-inch inside-diameter (10) hollow stem

augers. Soil samples are collected at a minimum of 5-foot intervals by advancing a

split spoon sampler through the hollow stem of the auger and delivering blows to

drive the sampler into the soil. After the sampler has been advanced 1.5 feet, it is

withdrawn and opened to remove the sample. The sampler is then

decontaminated as described in Section 5 before reuse in obtaining the next

sample. An additional f-foot-long section of auger is attached and this process

repeated until refusal is met or sufficient water is encountered. Groundwater is

encountered at the site within 25 feet of the ground surface.

\Vhen borings are advanced by Geoprobe, continuous soil samples are obtained.

Coring starts at the ground surface with a 4-foot or 5-foot-Iong, 1.S-inch inside

diameter (10) core sampler. The piston tip is loosened and the sampler advanced

into the ground, thereby coring the soil inside the sampler's disposable, single-use

plastic liner. The sampler is then withdrawn to retrieve the liner and the soil

sample. The liner is cut to remove the soil sample.

This section describes the techniques for drilling test borings, collecting soil samples,

and reconnaissance groundwater sampling from these borings. Tasks related to drilling

(borehole logging and soil classification) are also described. The methods outlined in

this section conform to requirements in Oregon Water Resources Department (WRO)

administrative rules Chapter 690, division 240.

Sampling andAnalysis Plan

BrixMaritime Company
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Drilling and Soil Sampling

3.2.2 Sample Nomenclature.

Samples are labeled with the boring location and sampling depth below surface.

For example, a soil sample collected at boring MW-l at the 0-2.5 foot interval has

the following label: MW-l (0-2.5).

3.2 Soil Sampling.

3.2.1 Soil Borings.

After the sampler is withdrawn from the borehole to retrieve the liner and the

soil sample, the liner is cut to remove the soil sample.

Soil samples are collected at a minimum of 5 foot intervals. These sampling

intervals are adjusted in the field to better conform to geologic contacts,

stratigraphic intervals, evidence of fill debris, etc.

Soil analytical parameters are summarized in Tables 2 through 7 of the Work

Plan.

BRlX003301

''-l August 2005
990056·01
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The core samples are examined to develop a lithologic boring log. The samples are

described inthe field as to their color, structure, texture, mineral composition,

moisture, and percent recovery, according to ASTM Method D 2488. Samples are

also examined for evidence of possible contamination, including presence of

anthropogenic material, chemical odor, staining. etc., and such observations are

noted. These procedures are applied to all soils sampled in each borehole.

A new liner is placed inside the core sampler, and the core sampler with the piston

tip locked is advanced to the top of the next sample interval. The piston tip is then

released and the core sampler advanced to obtain the next sample. This process is

repeated until refusal is met or sufficient water is encountered. Groundwater is

encountered at the site within 25 feet of the ground surface. Between samples, the

core sampler, including the piston tip and attached rod, is decontaminated, stored,

and handled consistent with the procedures specified in this SAP.
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Brix Maritime Company

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I

I



Drilling and Soil Sampling

3.3 Well Installation

Monitoring wells have been installed at 8 locations as shown on Figure A-~ in

Addendum 1 of the RI Workplan. The wells were installed using either a hollow

stem auger or Geoprobe drill rig. The boring logs in Appendix C of the RI

Workplan indicate the drilling method used for each well. Both methods of well

installation are described below.

3.2.3 Transformer Soil Sampling.

Shallow soil samples were collected from around the two pad-mounted

transformers at the Brix site. The first transformer (TF-l) is on a concrete slab

near the northern corner of the maintenance building. TF-1 is surrounded on

three sides by asphalt and on one side by gravel. A soil sample (TF-I-N) was

collected from the northeast side of the transformer, immediately below the

gravel to a depth of less than four inches below the top of soil with a

decontaminated stainless steel spoon. This sample was submitted for analysis of

total petroleum hydrocarbons (TPH) by method NWTPH-Dx and

polychlorinated biphenyls (PCBs) by EPA method 8081.

BRIX003302
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The second transformer (TF-Z) is on a raised concrete slab near the southern

comer of the office building. TF-Z is bordered on the northeast side by concrete,

on the southeast and southwest sides by bark dust, and on the northwest side by

gravel. Soil samples were collected with decontaminated stainless steel spoons

from the southeast (TF-Z-E), southwest (TF-Z-S), and northwest (TF-Z-W) sides

from immediately below the gravel or bark dust to depths of less than four

inches below the top of soil. Additionally, a composite sample (TF-Z-COM) of

the three soil samples was collected using a decontaminated stainless steel spoon

and homogenized in a stainless steel bowl before being transferred into the

sample jar. The composite sample was submitted for analysis of TPH and PCBs.

The individual samples (TF-Z-E, TF-Z-S, and TF-2-W) were to be analyzed only if

TPH and/or PCBs are detected in the composite sample.

Sampling and Analysis Plan
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Drilling and Soil Sampling

3.4 Well Development

The monitoring wells are developed by appropriate combinations of surging,

bailing, and/or pumping with a peristaltic pump. Development continues until the

removed groundwater becomes clear and colorless or until the groundwater pH,

Hollow Stem Auger

After advancing a borehole for the purpose of collecting soil samples, describing

lithology, and observing groundwater depth, the monitoring well is constructed of

5-foot-Iong, 2-inch-diameter sections of well screen attached to 5~foot-Iong blank

sections. Well materials are inserted into the cased borehole. The filter pack is

constructed by pouring silica sand into the annular space to approximately 1 to 2

feet above the top of the prepacked screen. The depth of the filter pack is carefully

monitored during well installation to assure that no bridging occurs. The

remainder of the annular space is backfilled with bentonite chips to approximately

1 foot below ground surface. The wells are completed with locked, watertight caps

inside flush-mounted well monuments with a concrete surface seal.

BRIX003303
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Geoprobe

After advancing a borehole for the purpose of collecting soil samples, describing

lithology, and observing groundwater depth, a second borehole is advanced

within 5 feet of the first borehole for well installation purposes. The second

borehole is advanced with a closed tip to the terminal depth to minimize the

potential of cross contamination from upper soil units. The monitoring wells are

constructed of 5-foot-Iong, 2-inch-diameter sections of pre-packed well screen

attached to 5-foot~long blank sections. Well materials are inserted into the cased

borehole, using push rods as temporary casing. Approximately 1 to 2 feet of silica

sand is placed above the top of the pre-packed screen and the remainder of the

annular space is backfilled with bentonite chips to approximately 1 foot below

ground surface. The wells are completed with locked, watertight caps inside flush

mounted well monuments with a concrete surface seal.

Sampling and Analysis Plan
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Drilling and Soil Sampling

conductivity, and temperature stabilize to within 5 percent of the previous

measurement or until the well is dry.

I
I
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Groundwater Monitoring and Sampling

4 GROUNDWATER MONITORING AND SAMPLING

4.1 Water Level Monitoring

Depth-to-water (groundwater elevation) is measured quarterly in monitoring wells using

the procedures in this section. The water level elevation of the Willamette River is

measured using the staff gage on site. The data is used to estimate the horizontal

groundwater flow direction and gradient at the site.

Measurements are taken with an electronic water-level indicator. Levels are measured to

the nearest 0.01 foot from a surveyed notch or mark at the top of the PVC casing or other

reference point. Anchor converts the measurements to an elevation relative to the

surveyed datum. Measurements are recorded immediately on field sheets with the date,

time (on a 24-hour dock), reference point, and initials of the person who made the

measurements. Water-level measurements taken for a single data set are obtained for as

short a period as practical, to reduce the potential for external factors (e.g., rainfall,

barometric pressure, and river tidal changes) to affect water levels nonuniformly within

the study area. The water-level indicator is decontaminated as specified in Section 6.

4.2 Groundwater Sample Collection

Sample collection and handling is consistent with procedures described below and in

Section 4 of the QAPP.- The monitoring wells are sampled as follows:

Groundwater sampling methods used at the Brix facility are designed to obtain samples as

representative of in situ groundwater quality as possible.

4.2:1 Procedure

• The depth to water and depth to bottom in each well is measured with an electric

water-level indicator. The results are noted on the field sampling data sheet.

• Before a well is sampled, at least three casing volumes are purged with a peristaltic

pump fitted with silicon, Pharmed, and/or polyethylene tubing, or with a disposable

bailer.

• After each well casing volume is removed, temperature, pH, and specific

conductance are with portable meters calibrated according to manufacturer's

I
I
I
I
I
I
I
I
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Groundwater Monitoring and Sampling

4.2.2 Sample Nomenclature

Groundwater samples from facility monitoring wells are blind-labeled (an additional

laboratory quality control procedure). Each blind-labeled sample is designated by the

abbreviation "BM-/' followed by the date of collection, then by "-" and a unique

identification number, Numbers are assigned in sequence, starting with 1, during a

single monitoring period, regardless of the collection date. For example, a sample

labeled BM-041405-3indicates that it was obtained at the Brix site on April 14, 2005, and

that it was the third sample obtained for that sampling event.

directions. The data is immediately recorded on the field sampling data sheet.

Specific conductance and pH must stabilize to within 10 percent of the previous

reading before a sample is collected. A minimum of three parameters measurements

are recorded.

• If any well purges dry during pore volume removal, the well is allowed to recover.
for no more than 24 hours before a sample is collected, At least one pore volume

must be removed from each well before a sample is collected.

• Groundwater samples are collected directly from the peristaltic pump discharge line

or with a disposable bailer, as appropriate. Samples are collected in containers with

preservatives specific to the analysis being performed.

• Samples collected for dissolved metals analysis are filtered during collection, using

disposable QED Sample Pro" or similar 0.45-micron, in-line filters. The filters are

attached directly to the peristaltic pump discharge line, Each in-line filter is used

only once.

• Disposable bailers are used for only one well and will then be properly disposed of,

• Other equipment used for water sample collection is decontaminated both before its

use at the facility and after each sample is collected (see Section 5).

• Field activities and sampling data (well purging data, type of container used for each

sample, and preservatives used) are recorded on the field sampling data sheet Any

deviations from the general procedures are noted on field records and are brought to

the attention of the project manager.

• Samples are labeled, preserved, and shipped to the analytical laboratory,
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Groundwater Monitoring and Sampling

4.4 Borehole Logging and Soil Classification

4.5 Laboratory Chemical Analysis

4.3 Laboratory Analysis

BRIX003307
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A log of soil samples from each boring is prepared in the field by a geologist registered in

Oregon, or by a geologist working under the supervision of a registered Oregon geologist.

Boring logs include the project name and location, the name of the drilling contractor, the

drilling method, the sampling method, the soil and groundwater sample depths, and a

description of soils encountered. Soil samples are described using ASTM designation

D2488, "Standard Practice for Description and Identification of Soils (Visual-Manual

Procedures)." The standard involves describing color, grain size, moisture content,

density, organic matter, and other observed characteristics.

Groundwater samples and associated quality control samples are analyzed for the

parameters specified in the Work Plan.

Reconnaissance test boring samples are not blind-labeled, because they are not

reproducible. Instead, test-boring groundwater samples are labeled to clearly identify

the source of the sample.

Soil samples have been analyzed for the parameters specified in Tables 4 through 7 of the

Work Plan.

Samplingand Analysis Plan
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Equipment Cleaning and Decontamination Procedures

5 EQUIPMENT CLEANING AND DECONTAMINATION PROCEDURES

5.1 Drilling, Soil Sampling, Groundwater Sampling

5.1.2 Soil Sampling Equipment

All sampling equipment and reusable materials that contact the soil is decontaminated

on site and between sampling locations. Decontamination follows this sequence:

BRIX003308
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• Distilled-water rinse
• Nonphosphatic detergent (e.g., Liquinox) and water wash
• Distilled-water rinse
• Final distilled-water rinse

• Tap-water rinse (may consist of high-pressure, hot-water rinse)
• Nonphosphatic detergent wash, consisting of a dilute mixture of Liquinox and tap

water (visible soil to be removed by scrubbing)
• Tap-water rinse
• Distilled-water rinse
• Final distilled-water rinse

5.1.1 Drilling Equipment

The working area of the drill rig and all downhole drilling equipment is steam-cleaned

or hot-water pressure-washed on a wash rack both after arrival on site and after use in

each borehole or monitoring well. The drilling equipment is thoroughly cleaned before

it leaves the site at the end of drilling.

5.1.3 Groundwater Sampling Equipment

Groundwater sampling equipment includes items used during reconnaissance

groundwater sampling and during routine groundwater monitoring. All equipment

that contacts sampled groundwater is decontaminated before its first use and between

sampling locations. Decontamination proceeds as follows:

Decontamination procedures are specified for the various types of fieldwork conducted. The

objective for decontamination is to reduce the chance of cross-contaminating samples. All

waters generated by cleaning and decontamination are contained and disposed of as described

in Section 6 of this SAP.

Sampling andAnalysis Plan
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6.2 Groundwater

6.3 Decontamination Water

6 WASTE MANAGEMENT

Waste Management

BRIX003309
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Water generated by equipment decontamination is properly contained during

decontamination activities. Decontamination water is transferred to 55-gallon drums or 5

gallon buckets with sealable lids. Each drum is labeled to indicate where the

decontaminated equipment was used.

6.1 Soil Cuttings

Soil cuttings originating from the soil borings are contained in a 55-gallon drum or 5-gallon

buckets, which are stored in the designated area. Each drum or bucket is labeled to include

the source of the soil.

Water generated during well development and sampling is contained in a 55-gallon drum

or S-gallon buckets in a designated area on site, pending analytical results. The drum is

properly secured and labeled. The label will include the source of the water.

After the work is complete and analytical results are received, residual soils and liquids are

evaluated for disposal method. Brix is responsible for disposing of the lOW, consistent with

DEQ regulations.

Residual soils, groundwater, and decontamination fluids (commonly referred to as

investigation-derived waste rIDWl) is handled as specified in this section. Generally, material

generated during this scope of work is contained, identified, and characterized. Holding

containers are labeled with their contents, the date of collection, and the origin of the material.

The drums are sealed, secured, and transferred to a designated area on the site at the end of

each workday. The IDW is stored in the designated holding area until it has been characterized.
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Introduction

1 INTRODUCTION

The purpose of the QAPP is to describe the procedures that are used during the

investigation process to satisfy the following items:

• Data collected are high-quality, representative, and verifiable.

• Use of resources is cost-effective.

• Data are usable by Brix and the regulatory agency to support objectives stated in

the Work Plan.

BRIX003313
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This quality assurance project plan (QAPPY includes information for characterization

activities at the Brix Maritime Company Site (site) in Portland, Oregon. The site is

located at 9030 NW St. Helens Road, and has been assigned ECSI No. 2364 in the State's

Environmental Cleanup Site Information database. Work implemented under the Work

Plan and sampling and analysis plan (SAP) is consistent with the QAPP.

This QAPP includes quality assurance (QA) procedures for field activities, sampling

quality assurance/quality control (QA/QC) procedures, and data validation and data

entry QA/QC for laboratory data. Functionally, the QAPP provides a consistent set of

QA/QC procedures that are used throughout the work phases identified in the Work

Plan. The QAPP supports other documents (e.g, Work Plan or SAP) by forming the

basis for data acquisition and analysis. Through Work Plans or other documents, the

scope of work for the various activities reference relevant parts of the QAPP for

specifics. By referring to the QAPP, the reviewer is able to determine which
, -

constituent(s) are analyzed by the analytical method specified in the Work Plan, the

quantitation limit goals, and the objectives for measurements. He or she is also able to

check for other related information, such as the type of bottIe used for sample collection,

preservative, etc. Routine tasks such as data validation and reporting are also described

in the QAPP.
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Project Organization and Responsibilities

2 PROJECT ORGANIZATION AND RESPONSIBILITIES

The Anchor project manager is responsible for seeing that the procedures and guidelines

described in the QAPP are followed. Project-related communication between Brix and

Anchor is through the Brix project director or designated staff. Communications from

Anchor to third parties are made only with the knowledge and consent of the project

coordinators. Brix and Anchor regularly review project status.
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QA Objectives for Measurement

3 QA OBJECTIVES FOR MEASUREMENT

PARCC parameters can be applied to both field measurements and laboratory analytical

measurements in soil, water, air, and other media. The precision, accuracy, and

The overall QA objective is to collect an acceptable amount of data of known and usable

quality. This objective is achieved and documented rising the procedures and criteria set

forth in the QAPP. For each measurement made to obtain quantitative data, a set of

quality objectives is used to aid in collecting usable data.

\f:. August 2005
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Typically, quality objectives are categorized under precision, accuracy,

representativeness, completeness, and comparability (pARCC) parameters. Routine

analytical procedures to be used for measuring precision and accuracy include use of

replicate analyses, standard reference materials (SRMs),surrogate spikes, matrix spikes,

and method blanks. Surrogate spikes, matrix spikes, replicate matrix spikes, and

method blanks are analyzed by the selected laboratory at the minimum frequencies

specified below. Additional spikes and replicate analyses may be performed. For the

purposes of laboratory analysis, a sample "batch" is considered to be 20 or fewer

samples of a single matrix that are extracted or prepared together or are received in the

same shipment.

• Surrogate spikes: every sample analyzed for organic compounds are spiked

with selected non-target analytes and analyzed to evaluate laboratory

performance on individual samples.

• Matrix spikes and matrix spike duplicates: one of every 20 samples is spiked

with selected target analytes and analyzed. Matrix spikes are analyzed for

inorganic analytes, and both matrix spikes and matrix spike duplicates are

analyzed for organic analytes, If fewer than 20 samples are analyzed, at least

1 sample per batch is spiked.

• Method blank: a method blank is analyzed at a frequency of 5 percent of the

total number of samples (i.e.,1 of every 20 samples), 1 per batch of samples,

or 1 per day, whichever is greater.
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QA Objectives for Measurement

completeness criteria to be used for analytical data are summarized in Table B-1.

Method reporting limit (MRL) goals are listed in Table B-2.

PARCC parameters used for field measurements are not generally well defined in the

guidelines and literature. These parameters have been defined using the best available

guidelines to establish field measurement QA objectives, and are followed as closely as

possible.

3.1 Precision

Precision is the degree of agreement between replicate measurements of the same

source or sample. Replicate measurements can be made on the same sample or on

two samples from the same source. Precision is generally assessed by duplicate

measurements of a subset of samples (laboratory or field duplicate samples). The

chemical analysis methods define the proportion of the samples being analyzed for

which precision must be assessed. This proportion is defined in the laboratory

quality assurance manual (QAM). The precision of physical measurements, such

as water level measurements, and of field measurements, such as pH and specific

conductance, are based on the general body of data for the instruments and

methods, but not calculated specifically.

When detected concentrations in either a sample or a duplicate are less than five

times the MRL or method detection limit (MDL), data quality objectives for

precision suggest that sample and duplicate results should be within plus or minus

the MRL of each other. When detected concentrations in the sample and duplicate

are both greater than five times the MRL, data quality objectives for precision

suggest that the relative percent differences (RPD)between the results should be

less than or equal to 20 percent.

The RPD can be calculated as follows:

I
I
I
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QA Objectives for Measurement

c

where

Cl ;=; concentration for replicate 1.

C2 ;=; concentration for replicate 2.

c ;=; mean concentration.

Acceptable precision limits are based on historical databases, as defined by the

USEPA. Laboratory duplicate measurements are obtained for each set of samples

submitted, and tested for inorganic analytes only. Field duplicates are evaluated

similarly.

3.2 Accuracy

Accuracy measures the level of bias exhibited by an analytical method or

measurement To measure accuracy, a substance with a known value is analyzed

or measured, and the result is compared with the known value.

The accuracy of laboratory analysis is assessed by measuring standard reference

materials (instrument calibration) and spiked samples (surrogate recoveries and

matrix spikes). Standard reference materials are used to calibrate laboratory

instruments. The analytical method specifies the frequency and accuracy required

for a spiked sample analysis.

Spike recovery is determined by splitting a sample into two portions, spiking one

portion with a known quantity of a constituent of interest, and analyzing both

portions. Spike recovery is expressed as percent recovery:

!1 c x 100

Percent recovery =

where

AC = measured concentration increase.I
I
I
I
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QA Objectives for Measurement

Ll..cs= known concentration increase.

Acceptable matrixspike recovery limits are based on historical data sets, as

defined by the USEPA. Acceptable surrogate recoveries for organic analyses are

based on limits calculated by the laboratory, as described in the analytical method.

The accuracy of field measurements is inherent in the instrument and procedure

used. Instrumentation and procedures are described in the laboratory's Quality

Assurance Manual (QAM) and meet or exceed current industry standards.

3.3 Representativeness

Representativeness is the degree to which data accurately and precisely represent a

characteristic of the population, the natural variation at a sampling point, or an

environmental condition. There is no standard method or formula to evaluate

representativeness. Specific SAPs are designed to allow collection of

representative samples. Representativeness is achieved by selecting sampling

locations that are appropriate for the objective of the specific sampling task, and by

collecting an adequate number of samples. The representativeness of the data is

evaluated and used to identify data gaps that can be addressed during or

following completion of the specific investigation.

3.4 Completeness

Completeness is commonly expressed as a percentage of measurements that are

valid and usable relative to the total number of related measurements.

Completeness criteria between 80 to 85 percent are identified in the guidance

(USEPA, 1987) and used to determine the adequacy of the results. The percent

completeness is defined as the number of samples analyzed that meet the data

quality goals, divided by the total number of samples analyzed and multiplied by

100.

I
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Sampling Procedures

4 SAMPLING PROCEDURES

4.1 Sample Preservation and Handling

4.2 Sampling Documentation

-----
BRIX003319

'.£ August2005
990056-017

This section describes how samples are documented, handled, preserved, and shipped,

and how field equipment is decontaminated. Any alterations to the sampling

procedures described below are described on the soil and water field sampling data

sheets (FSDSs) and in field sampling memoranda written to the project file.

For each phase of work, the following are specified in a Work Plan or SAP: the number

of samples to be collected and analyzed, the frequency of sampling, the target

compounds to be analyzed/ and the analytical methods to be used. The current SAP (an

addendum to the Remedial Investigation Work Plan) describes standard operating

procedures for sampling the media of interest for a particular phase of work. If

deviations from the SAP are necessary, they are discussed ahead of time in the

appropriate Work Plan, or in the case of a field modification, are documented in field

notes. Reference to the QAPP provides field personnel and data reviewers with

quantitation goals or other relevant parameters needed for data evaluation.

The documentation needed during soil or water sampling is described below. The

following information is recorded on a FSDSfor each sample collected:

• Facility name
• Sample number
• Sampler's name
• Sample location (well, boring, or sample number)

Sample containers and methods of preservation for constituents to be tested are

listed in each laboratory's QAM. A summary is provided in Table B-3. Sample

bottles supplied by the laboratory for each sampling event include the appropriate

preservatives. Samples are preserved and shipped in chilled shipping containers,

as required by the analytical method preservation standards. The laboratory

retains documentation on bottle preparation and handling. Bottle storage,

preservation, and handling in the field are documented on FSDSs.
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Sampling Procedures

4.3 Decontamination Procedures

Blind sample numbers and actual sample locations are recorded on the FSDSs. The

FSDSs are not sent to the laboratory.

All downhole drilling and sampling equipment and related tools, including the

back of the drilling machine, are hot-water, high-pressure washed between

BRIX003320
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The sampler records the following information on the FSDS for each water sample

collected:

• Facility name
• Sampler's name
• Blind sample number
• Well/boring/surface site number and location
• Well/boring condition, well depth, depth to water, and date and time of

measurement
• Well/boring purging method, volume, depth, date, and time
• Sampling method, depth, date, and time
• Type of sample container and preservative
• Climatic or other noteworthy conditions (e.g., nearby activities)
• Problems encountered withequipment or methods
• Field measurements (pH, specific conductance, temperature, etc.)
• Number of sample bottles filled

• Sampling depth
• Sampling date and time
• Sampling method
• Composite or discrete sample
• Sample container size and material
• Sample preservative
• Climatic or other noteworthy conditions (e.g., nearby activities)
• Problems encountered with equipment or methods
• Number ofsample bottles filled

Sample~bottle Labels. To prevent bias and tampering, samples are given a blind

sample number. Each sample label contains the following information:

• Blind sample number
• Sampler identification (person's initials)
• Date and time of sampling
• Place of collection
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Sampling Procedures

boreholes. Hot-water, high-pressure equipment washing is done at a pre

approved decontamination area so that rinsate can be contained as appropriate. If

severe contamination is present, equipment may require a solvent rinse followed

by a second hot-water, high-pressure wash.

All non-dedicated groundwater sampling equipment, including water-level and

interface probes, are thoroughly decontaminated before sample collection at each

test boring, monitoring well, or surface water site, Treatment washes are used in

the following sequence for decontamination:

4.4 Field QA Sample Collection

• Nonphosphatic detergent and distilled-water wash
• Double distilled-water rinse

All soil sampling equipment is decontaminated before sample collection, using the

same washing sequence. Soil adhering to samplers is removed with a brush.

BRIX003321
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QA samples are collected in the field, as specified in the specific SAPs. Samples

include field equipment blanks, trip blanks, or field duplicates. QA samples are

blind-labeled and preserved as if they were typical samples. QA samples are

clearly identified on the FSDSs. Analytical results from the blanks and duplicates

facilitate cross-checking of the data. Blank results may indicate possible

contamination introduced by field or laboratory procedures, and field duplicates

- indicate overall precision in both field and laboratory procedures. Results are

evaluated by applying PARCC criteria, and the evaluation are discussed in the

data validation report,

4.4.1 Trip Blanks

Trip blanks are water quality control (QC) samples prepared by the laboratory

by filling a water sample container with laboratory-grade, distilled, organic-free,

deionized water in the laboratory, Trip blanks are prepared at the same time and

location as the sample containers for a particular sampling event. Trip blanks

accompany the sample containers to and from the event, but at no time are

QualityAssurance Project Plan
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Sampling Procedures

4.5 Sample Custody

Sample custody is tracked from point of origin through final analysis and disposal

using chain-of-custody (COC) forms (Appendix A), which is filled out with the

opened or exposed to the atmosphere, One trip blank for volatile organic

compounds (VOCs) is generally included per sampling event.

4.4.2 Field Blanks

BRIX003322
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Field blanks are prepared in the same manner as trip blanks, but they are

exposed to the ambient atmosphere at a specified monitoring point during

sample collection. This is to determine the influence of external field conditions

on sample integrity. One field blank for VOCs is generally included per day of

sampling.

Equipment rinsate blanks are another type of field blank. They are obtained after

non-dedicated sampling equipment is decontaminated, and involve passing

deionized organic-free water through the sampling equipment and transferring

the water into an appropriate sample container. Rinsate blanks are not collected

ifsingle-use or dedicated equipment (e.g., bailers or tubing) is used for sampling.

Rinsate blanks are analyzed to determine whether decontamination of sampling

equipment is adequate. One equipment rinsate blank is collected for every 10

samples collected with non-dedicated equipment.

4.4.3 Field Duplicates

A duplicate water sample is collected to check the precision of groundwater

sampling and analytical procedures. During each sampling event, at least one

blind duplicate sample is taken from one sampling point at the same time as the

regular sample. Duplicate samples are obtained by alternately filling like sample

bottles for the two sample sets (original and duplicate). One field duplicate

sample is collected for every 10 samples collected. Field duplicates for soil

samples are not collected because the natural heterogeneity of soil samples

precludes consistent analytical replication.
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Sampling Procedures

• Turnaround requirements

• Shipment method

• Requested analyses for each sample

BRIX003323
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• Type ofdata package. required (Tier II~ in most cases)

Persons in possession of the samples are required to sign and date the cae form

whenever samples are transferred between individuals or organizations. When

custody transfers to laboratory personnel, the laboratory implements its in-house

custody procedures.

• Additional instructions or considerations that would affect analysis (non
aqueous layers, archiving, etc.)

• Signature, printed name, organization name, date, and time of transfer of all
persons having custody of samples

• Sampler's name

appropriate sample/analytical information as soon as possible after samples are

collected. The following items are recorded on the cac form:

• Project name

• Anchor project manager

• Project number

• Sample number, date and time collected, media, number of bottles
submitted

If samples are shipped via air or ground transportation (by a third party), the

following custody procedures are followed. Samples are packed in shipping

containers, and a custody seal is placed on the container to reduce the potential for

tampering. Proper shipping insurance is requested and the top two copies of the

cac form accompany the samples. The person shipping the samples retains the

third copy of the cac and shipping forms to allow sample tracking. The cae
form accompanies the samples from point of origin in the field to the laboratory.

Quality AssuranceProject Plan

Brix Maritime Company

I
I
I
I
I
I
I
I
I
I
I
I-
I
I
I
I
I
I
I

Confidential Business Information



I
I
I
I
I
I
I
I
I
I
I

Field Calibration Procedures

5 FIELD CALIBRATION PROCEDURES

5.1 Field Instrumentation

Several field instruments are used during investigations..Field instrument

calibration follows the manufacturers' guidelines, and deviations from the

established guidelines are documented. Generally, field instruments are calibrated

daily before work begins. Field personnel may decide to calibrate more than once

daily if inconsistent or unusual readings occur, or if conditions warrant more

frequent calibration.

5.1.1 Calibration Procedures and Frequency

Calibration procedures, calibration frequency, and standards for measuring

variables and systems are according to method requirements. To assure that

field instruments are properly calibrated and remain operable, the following

procedures are used, at a minimum:

• Operation, maintenance, and calibration are performed in accordance with the
instrument manufacturers' specifications.

• All standards used to calibrate field instruments meet the minimum
requirements for source and purity recommended in the equipment operation
manual.

• Field instruments are inspected before they are taken to the site.

• Acceptable criteria for calibration are based on the limits set in the operations
manual.

• All users of the equipment are trained in the proper calibration and operation
of the instrument.

• Operation and maintenance manuals for each instrument are brought to the
site.

\C. August2005

990056-0112

• 1£ used, PID and FID field instruments are calibrated at the start and end of
each work period. Meters are recalibrated, as necessary, during the work
period.
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Field Calibration Procedures

• Specific conductivity and pH meters are calibrated at the start of each work
period. Meters are recalibrated, as necessary, during the work period.

• Calibration procedures (including time, standards used, and calibration
results) are recorded in a field log book or on FSDSs. Although not reviewed
during routine QA/QC, the data are available if problems are encountered.

5.1.2 Preventive Maintenance

A schedule of preventive maintenance activities are followed to minimize

downtime and ensure the accuracy of measurement systems and the availability

of critical spare parts and backup systems and equipment. The preventive

maintenance approach for specific pieces of equipment used in sampling,

monitoring, and documentation follows the manufacturers' specifications and

good field practices. Maintenance is documented in the field logbook or on

FSDSs.

I
I
I
I
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6.1 Internal QA/QC Checks

Analytical Procedures

6 ANALYTICAL PROCEDURES

• Percentage recovery of surrogates (organics)

BRrX003326
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Matrix spike
Gas chromatograph (tailing factors)
Blanks
Precision of calibration and samples

The laboratory demonstrates its ability to produce acceptable results using the

recommended methods, or their equivalent. The following criteria are used

internally by the laboratory to evaluate the data (as appropriate for inorganic or

organic chemical analyses):

• Performance on method tests

Samples are analyzed by Columbia Analytical Services in Kelso, Washington or North

Creek Analytical in Beaverton, Oregon. Both laboratories are qualified to perform the

analyses using standard, documented laboratory procedures. The laboratories' QA/QC

plans and standard operation procedures provide data quality procedures according to

the protocols for the analytical method and cleanup steps. The data quality procedures

are at a level sufficient to meet the sampling program's data quality objectives. Brix

determines that any other laboratory used to analyze samples from the site have a QA

program, facilities, equipment, and trained staff that meet the data quality objectives

specified in the Work Plan and the QAPP. Columbia Analytical Services and North

Creek Analytical perform, document, and report laboratory procedures as described in

their QAM. Laboratory QA/QC plans and standard operating procedures are provided

on request.

The analytical methods and references for analyses to be used during project

implementation are summarized in Table B-1. Procedural details not specified in this

QAPP should follow the protocols described in SW-846 (USEPA, 1986a).

• Adequacy of detection limits
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6.2 Preventive Maintenance

6.4 Data Deliverables

Analytical Procedures

• Precision ofreplicate sample analyses

BRIX003327
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Laboratory records of standard calibration curves and all other pertinent data are

held for possible inspection at the laboratory, and are made available on request.

• Comparison of percentage of missing or undetected substances between
replicate samples

Specific laboratory instrument calibration procedures, frequency ofcalibration, and

preparation ofcalibration standards are according to the method requirements as

developed by the USEPA, following procedures recorded in SW-846 (USEPA,

1986a). Copies ofQA/QC plans and standard operating procedures for the

laboratories are available on request.

Laboratory data deliverables required for inorganic compound analyses are

listed in Table B-4. Data is recorded on standard data sheets or in an electronic

data deliverable (EOD) format for importing into the site database. .

Preventive maintenance of equipment is essential if project resources are to be

used cost-effectively. Preventive maintenanceconsists of a schedule of

preventive maintenance activities to minimize downtime and ensure the

accuracy of measurement systems and the availability of critical spare parts,

backup systems, and equipment. The preventive maintenance approach for

specific pieces of equipment follows the manufacturers' specifications and good

laboratory practices.

6.3 Laboratory Instrumentation
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Data Reduction, Validation, and Reporting

7.2 Data Validation

7.1 Data Reduction

7 DATA REDUCTION, VALIDATION, AND REPORTING

tl:. August 2005
990056-01
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Following validation and assignment of qualifiers, the analytical data are

tabulated in a spreadsheet or database. The tabulation of analytical and field

data, with the appropriate data qualifiers, is stored on computer disk for archival

purposes. Data may be further reduced and managed using the following

computer software applications:

o Excel (spreadsheet)

o Access (database)

o Word (word processing)

o Surfer (geostatistical contouring)

o Environmental Insite (cross sectional and 3~dimensionalanalysis of

sub-surface layers)

As an extension of the data evaluation program, data is reduced to summarize

particular data sets. In addition, statistical techniques may be applied to

analytical results. These techniques help determine the representativeness,

comparability, precision, and completeness of the data sets. Reduced data sets

are used in reporting the overall accuracy of the assessment.

Anchor examines all laboratory data for precision, completeness, accuracy, and

adherence to standard operating procedures. The laboratory performs internal

QC checks and Anchor validates laboratory analytical data, as described in the

following sections. QC checks are performed on laboratory information using

the sample log-in reports faxed to Anchor after samples are entered into the

laboratory information management system. The reports are checked early in

The laboratories are required to'submit analytical data supported by sufficient QA

information to permit independent and conclusive determination of data quality. Data

quality is determined using the data validation procedures described here. The results

of the data validation are used to determine if the data quality objectives are met for the

Brix project.
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Data Reduction, Validation, and Reporting

7.2.1 Data Validation Procedures

For inorganic and organic analyses, the following information is reviewed

during data validation:

the process, which allow QC checks to begin before sample holding times have

expired or before errors are incorporated in the laboratory reports.

.~ August 2005
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• Sampling locations and blind sample numbers
• Sampling dates
• Requested analysis
• Laboratory service request number(s)
• cac documentation
• Sample preservation
• Holding times
• Method blanks
• Surrogate recoveries (organic analyses only)
• Matrix spike results (inorganic analyses only)
• Matrix spikes/duplicate matrix spike (MS/DMS) analyses (organic analyses

only)
• Laboratory duplicates (inorganic analyses only)
• Field duplicates (if submitted)
• Laboratory control samples (organic analyses only)
• MRLs above requested levels
• Any additional comments or difficulties reported by the laboratory
• Overall assessment

Laboratory analytical data is reported in a Tier II modified format to facilitate

data validation. Anchor reviews data and assign data qualifiers to sample

results, following portions of the USEPA procedures for inorganic (USEPA,

1994a) and organic data (USEPA, 1994b). QC criteria not defined in the

guidelines for evaluating analytical data are adopted, where appropriate, from

the analytical method.

The results of the data validation review are summarized for each batch of

samples. Data qualifiers are assigned to sample results on the basis of USEPA 

guidelines. The data validation reports summarize the precision and accuracy
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7.3

Data Reduction, Validation, and Reporting

for the samples. The quality of the analytical data, as defined by precision and

accuracy, is assessed and compared to data quality objectives for the Brix project.

The laboratories routinely archive raw laboratory data, including initial and

continuing calibration data, chromatograms, quantitation reports, blank sheets,

and sampling logs, and provide these data in addition to the deliverables listed

above, if requested.

Reporting

After completion of data collection, validation, and reduction, the data is included

in quarterly reports. Copies of the reports are kept in the main project file,

submitted to Brix for review, and then submitted to DEQ as part of reporting

requirements specified in the Work Plan. The original copy of any document that

Anchor produces remains in the main project file.

I
I
I
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Internal Quality Control

8 INTERNAL QUALITY CONTROL

8.1 Laboratory Checks

The laboratory documents the completion and evaluation of internal QC checks

and any corrective actions or re-analyses that result

8.2 Field Checks

Internal QC checks on field activities are performed to determine whether

specified measurements, calibrations, and procedures are being performed

correctly. Checks consist of the review of documentation such as field notes and

field activity memoranda. The need for and nature of any corrective action are

determined on an ongoing basis by the project manager.

8.3 Data Reduction Checks

Data reduction QC checks are performed on all entered, calculated, and graphic

data produced by Anchor. Data entry is compared with data generated during

field activities and recorded in notebooks or on field data forms. Analytical data

entry is checked against laboratory reports.

I
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Performance System Audits

9 PERFORMANCE SYSTEM AUDITS

Proper communication between field staff, project management, and the laboratories is

maintained so that consistent and appropriate methods and techniques are used

throughout the project. The laboratories audit in-house performance and systems under

their in-house QA/QC guidelines. Such audits are made available for review on request.

Any irregularities found in the performance and systems audits are dealt with

appropriately, as soon as practical.
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Preventative Maintenance

10 PREVENTIVE MAINTENANCE

Equipment used in the field is periodically checked to detect any abnormalities. Steps

are taken torepair or replace any piece of equipment that appears unreliable. Repairs

are made according to the manufacturers' guidelines, or by qualified repair

technicians. Equipment is also periodically serviced, according to the manufacturers'

recommendations. Preventive maintenance of analytical equipment is outlined in the

laboratory QAM.
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Data Assessment Procedures

11 DATA ASSESSMENT PROCEDURES

Procedures to assess data precision, accuracy, and completeness are completed

routinely, through data validation reports. Precision and accuracy are based on

laboratory documentation. Completeness is based on the usability of the data collected,

relative to the data needs of an investigative task or the amount of data scheduled for

collection. Completeness is quantified when appropriate, but qualitatively evaluated

with respect to the representativeness of the data when detection, or lack thereof, is the

objective. The criteria to be used for analytical data are summarized in Tables B-1 and B

2.

The QAM outlines the precision and accuracy limits for each laboratory analytical

method and parameter. The laboratory is responsible for assuring that these precision

limits are consistently met or exceeded.
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Corrective Action

12 CORRECTIVE ACTION

The need for corrective action is evaluated on an ongoing basis, depending on the

results of internal and laboratory QC checks.

Corrective action measures generally result from either instrument failure or

nonconformance or noncompliance with QA requirements by laboratories or field

personnel. The Anchor project manager is notified as soon as practical if a field or

laboratory QA problem arises that could jeopardize the use of collected data. All project

personnel are responsible for reporting lapses in QA procedures.

During field operation and sampling procedures, field personnel are responsible for

reporting any changes to specified sampling procedures. A description of any such

change is entered in the daily field logbook, or on FSDSs.

Corrective action is taken by the Anchor project manager when analytical data are found

to be outside the predetermined limits of acceptability. Corrective actions could include

a procedural change, additional performance and system audits, meeting "With

laboratory personnel, re-sarnpling, or in extreme cases, obtaining a new subcontractor.

The regulatory agencies are notified if a substantive deviation from the Work Plan

results in a corrective action.

All fixed laboratories are required to meet USEPA data validation guidelines and to

provide full documentation and annotation of data submitted. Raw data is made

available on request for data-proofing procedures.

After review and evaluation of each analytical data package, data validation problems

and corrective actions are listed and summarized, with a determination of their impact

on the data. It is impractical to specify specific responses in this plan, since data errors

are indeterminate. If data do not conform to the guidelines and cannot be validated,

they are either annotated or discarded before the overall project is evaluated.
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QA Reports to Management

13 QA REPORTS TO MANAGEMENT

Reporting on the quality of data gathering includes the regular communication of field

and laboratory documentation to the project manager. This information is in reports

that consist of field activity memoranda or reports, summarized data, and data

validation reports, .These reports provide a means for management to evaluate the

accomplishment of the established QA/QC objectives, The reports are maintained in the

project files and include results of performance and system audits; periodic assessment

of measurement data accuracy, precision, and completeness; significant QA/QC

problems and recommended solutions; and resolutions of previously identified

problems.
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Table B-1
Analytical Quality Control Objectives

Brix Maritime Site

MethodReporting Accuracy Precision Maximum
Analysis Matrix Units Limit' {"IoREC) (RPD) Completeness Methodb Reference' HoldingTime

Metals (Method 200.8)

Arsenic Water \lglL 0.5 85-115 20 85% Digestion~ ICP/MS SW-846 6 months

Barium 0.05

Cadmium 0.05

Chromium 0.2 ,
Copper 0.1

Lead 0.02

Manganese 0.05

Zinc 0.5

Metals (Method 6020)

Lead Soils mg/kg" 0.05 70-130 30 85% Digestion -lCP/MS SW-846 6 months

TPH

NWTPH-Ox Water \lglL 50 60-138 30 85% OC-FID 14days

Soil mglkg" 5 60-155 40 85% OC-FID 14 days

NWTPH-Dx Water \lg!L 50 -250 39-125 20 85% OC-FID 7 days
Soil mg/kg" 10-25 19-145 2-3 85% OC-FlD 7 days

vacs
_.d

Method 8260B Water ).LglL 0.5-20 JO 85% Purge+Trap GCIMS SW-846 14 days

Soil ).lg/kg 5 - 50 d 40 85% Purge-Trap GClMS SW-846 14days

PAHs
11

Method 8270-S1M Water }lg/L 0.02 - 30 85% Extraction SW-846 7 days until extraction, 40

GelMS-8IM days after extraction

Soil \lg /kg 5 d 40 85% Extraction SW-846 7 days until extraction,40

GC/MS-SIM days after extraction

!Notes:
a Reporting limits willbeelevated if sample requires dilution or matrix interferences area problem.
b

GC- gaschromatograph; MS = mass spectrometer; rcp'" inductively coupled plasma (ICPAES '" Iep atomic emission spectrometry),
e SW-1l46 (USEPA,1986a) provides routine analyses forthese substances (updates: 1[1992], Il[t994]).
d

QNQC limits for accuracy (%REC) vary foreach organic analyte andarespecified inSW.846 foreachanalytical method (i.e.,8260B, 8270B).,
Drvweightbasis.

P;\Projccls\BRIX\Lellers andll.eports\RI Warkplan\QAPP Tables.J3_l_L4_5.doc
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TableBw2

Method Reporting Limit Goals
Brix Maritime Company Site

Analysis (Method) Quantitation Limits·,b
Soli Water

Analvte (units) (units)

Metals (mg/kg) (lJg/L)
Arsenic (method 200.8/ICP/MS) NA 0.5
Barium (method 200.8/ICP/MS) NA 0.05
Cadmium (method 200.8/ICP/MS) NA 0.05
Chrornlurn (method 200.8/ICP/MS) NA 02
Copper (method 200.8/ICP/MS) NA 0.1
Lead (method 6020/JCP/MS soil; 200.8/1CP/MS water) 0.05 0.02
Manganese (method 200.8/ICP/MS) NA 0.05
Zinc (method 200.8/JCP/MS) NA 0.5

Volatile Organic Compounds ()Jg/kg) (lJg/L)
Method 8260B/GC-MS 5- 50 0.5 ~ 20

PAHs ((.Ig/kg) ()Jg/L)
Method 8270C SIM 5 0.02

Total Petroleum Hydrocarbons (mg/kg) (lJg/L)
NWTPH-Dx 10-25 50-250
NWTPH-Gx 5 50

NOTE:
• Quantitation limitsderivedfrom"TestMethods for Evaluating SolidWaste," SW-B46 (USEPA, 1986a).
b Specificquantitation limltsarematrix-dependent. Quantitalion limits listed areprovided for guidance

and maynotalwaysbe achievable.
NA;:: NotApplicable

I P:\Projects\BRIX\LeUers and Reports\RI Workplan\QAPP TableB2..xls
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Table B-3
Sample Storage and Preservation Requirements

Brix Maritime Company Site

Container Preservation
Matrix Parameter Type and Handling.

Soil Total Metals, PAH, 8-ozglass Cool to 4°C
NWTPH-Dx andGx

VOCs 4-ozglassjar Fill,minimum air space;store in dark;

cool to 4°C

PCBs 8-ozglass Fill, minimum airspace; store in dark;

coolto4°C

Water Dissolved or Total Metals 500 mlpoly Fieldfilter (for dissolved); HN03 to pH<2;
cool to 4°C

VOCs 3 X 40·ml glassvials; PTFE-lined silicon Cool to 4°C, HCI to pH<2
septum caps

PAHs l-liter amberglass;PTFE·Jined cap Cool to 4°C

NWTPH-Gx 3 x 40-mlglassvials; PTFE-lined silicon Coolto 4°C, HCI to pH<2
septum caps

NWTPH-Dx l-Iiter amberglass;P'I'Fls-lined cap Cool to 4°C,HCI to pH<2
~ Polytetrafluoroethylene (Teflon).

I
I
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Table B-4
Documentation Requirements for Independent QAlQC Review

of Inorganic Constituents
Brix Maritime Company Site

Analysis of the requested inorganic analytes should be reported as follows:

• Dates samples were collected, received by the laboratory, and analyzed.

• On each laboratory sample dat~ sheet; method of detection (e.g., AA, ICP).

• On each laboratory sample data sheet: a tabulation of method detection limits (MDLs) or method
reporting limits (MRLs), or a master sheet of MDLs or MRLs with detection limit multiplication
factors (due to dilutions or dry weights) specified.

• Constituent concentrations reported in l1g/L or mg/kg for water and flg/kg or mg/kg for soil (dry
weight basis) for each sample analyzed.

• Volumes analyzed and dilution factors, if any,

• Ancillary information, including percent moisture in soil samples.

• Method blank data associated with each sample.

• Results for matrix spike analyses, concentrations added, and percent recovery from samples.

• Results of laboratory duplicate or laboratory control sample analyses for each constituent, as
applicable to the method.

• A statement in the cover letter describing how standard calibration curves were generated and
applied to the samples for quantitation (and access to laboratory records of standard calibration
curves and all other pertinent data for possible inspection), if this varies from the method specified
in SW-846 (USEPA, 1986a).

• A statement in the cover letter describing any significant problems in any aspect of sample
analysis, deviation from prescribed QAlQC criteria, or other relevant information. A statement in
the cover letter describing any changes or deviations from the required methods, the reason for the
change(s), and a description of the deviations that were used for sample analysis.

• A copy ofthe chain-of-custody form for each sample reported.

P:\Projects\BRIX\Letters and Reports\RI Workpllln\QAPP TabJesJ3_13_4-5.doc
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-Oregon
TheodoreKulongoskl, Governor

September 6, 2005

Mr. John Edwards, R.G., C.E.G.
Anchor Environmental, LLC
6650 SW Redwood Lane, Suite 110
Portland, OR 97224

Re: Remedial Investigation Work Plan
Brix Maritime Company
Portland, Oregon
ECSI No. 2364

Dear John:

Department of Environmental Qnality
Northwest Region Portland Office

2020 SW 4'" Avenue, Suite 400
Portland, OR 97201-4987

(503) 229-5263
FAX (503) 229-6945
TrY (503) 229-5471

RECEIVED

SEP O'J 2005

The Oregon Department of Environmental Quality (DEQ) has reviewed "Addendum 1 
Remedial Investigation Work Plan, Brix Maritime Company, Portland, Oregon, ECSI No. 2364",
dated August 15, 2005 (Addendum 1). Anchor Environmental, LLC (Anchor) prepared
Addendum 1 on behalf of the Brix Maritime Company (BRlX). DEQ received Addendum 1 on
August 19,2005.

DEQ had previously approved a June 2004 version of the BRIX remedial investigation (RI) work
plan with comments. However, expansion of the Rl scope of work between then and submittal
of the Rl workplan1 in February 2005 (February 2005 Rl Work Plan) prompted DEQ to provide
additional comments and request information via a letter dated April 20, 2005. Anchor
responded to DEQ's comments and request for information in a letter dated May 25,2005.
DEQ's April 20th letter and Anchor's May 25th response were discussed in detail during a
meeting on June 15, 2005. Addeudum 1 was prepared based on agreements reached during the
meeting.

Based on our review of Addendum 1, DEQ determines that Addendum 1:
• Addresses our comments regarding the February 2005 RI Work Plan; and
• Provides sampling and analysis and quality assurance/quality control plans that reflect the

current scope of work of the RI for the BRIX facility.

DEQ approves the February 2005 Rl Work Plan, as supplemented by Addendum 1, and
recognizes these documents collectively as the Final RlWork Plan for the BRIX facility.

1 Anchor Environmental, Inc., 2005, "Remedial Investigation Workplan, Brix Maritime Company, Portland,
Oregon", February, a work plan prepared on behalf ofBrix Maritime Company.

BRIX003344
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Mr. John Edwards
September 6, 2005
Page 2 of2

DEQ appreciates BRlX's consideration and response to our comments and information request,
and acknowledges the ongoing work being conducted to investigate environmental conditions at
the facility. Please don't hesitate to contact me ifyou have any questions regarding this letter.

Sincerely,

Dana Bayuk, R.G.
Project Manager
Lower Willamette Section_ 7'~ __

Cc: Frank Williamson,Foss Maritime
Leslie Schenck; GSBLAW
David Templeton, Anchor
John Renda, Anchor
Rod Struck,NWRJLWS
ECSI File No. 2364

BRIX003345
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Progress Report - Fourth Quarter 2005

Brix Maritime Company

Portland, Oregon

The material and data in this report were prepared under the supervision and direction
of the undersigned.

John J. Renda, RG.
Anchor Environmental, L.L.c.

John Edwards, RG. C.E.G.
Anchor Environmental, L.L.C.
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• In February 2006,water levels will be measured in monitoring wells MW-l through

MW-8 and at the river staff gage.

• Monitoring wells MW-l, MW-3, MW-4, and MW-5 (if sufficient water is present) will be

sampled in February 2006.

• Prepare and submit the Fourth Quarter Progress Report (this report) to DEQ.

4.1 Hydrology Data and Potentiometric Surface Map

Water levels were measured in all onsite monitoring wells and at the river staff gauge on

November 22, 2005. Water levels and groundwater elevations based on the 1988North

American Vertical Datum (NAVD 88)are presented in Table 1. No free-phase petroleum

hydrocarbons were detected in any of the monitoring wells.

• Actions Taken During the Fourth Quarter

• Actions Scheduled for the First Quarter

• Data Generated in the Fourth Quarter

• Summaries of Problems and Actions Taken To Resolve Problems

• Anchor submitted the Third Quarter 2005 progress report to DEQ on October 14,2005.

• Water levels were measured in monitoring wells MW-l through MW-8 and at the river

staff gauge on November 22, 2005.

• Monitoring wells MW-l, -2, -3,-4,-6, and-7 were sampled on November 22,2005.

• Conducted preliminary review of seep sampling data

This Progress Report was prepared in accordance with Section II(H) of the Oregon Department

of Environmental Quality (DEQ) Voluntary Agreement for Remedial Investigation and Source

Control Measures (ECSr2464 No. LQDVC-NWR-02-03). This report covers the work completed,
during the quarter ending December 31, 2005 for the Brix Maritime site in Portland, Oregon

(Figure 1) and is divided into the following subject areas:

Progress Report- Fourth Quorter200S

Brix Maritime
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During the water level measurements, the river bank was examined for petroleum

hydrocarbon seeps or sheens. No petroleum hydrocarbon seeps or sheens were observed.

The seep sample location was agreed on in an onsite meeting with DEQ on September 6,

2005. In conjunction with the seep sampling; several other samples were collected for

A groundwater potentiometric surface map, using the November 22, 2005water level

measurements, is shown on Figure 2. Consistent with all past monitoring events, the

contour pattern indicates that shallow groundwater flows west to east from the upland

portion of the site to the river.

4.2 Groundwater Sampling

Monitoring wells MW-l, -2, -3, -4, -6, and -7 were sampled on November 22,2005.

Monitoring well MW-5 had insufficient water for sample collection. MW-8was installed for

the purpose of monitoring for free product and it is not part of the sampling plan. Field

sampling procedures, field parameters, field sampling data sheets, and chain of custody

documentation are in Appendix A.

'J:. Jan.uary 2006
990056-012

4.3 Groundwater Analytical Testing

The groundwater samples, including one duplicate sample, were analyzed for total

petroleum hydrocarbons (TPH) as gasoline by NWTPH-Gx; TPH as diesel and heavy oils by

NWTPH-Dx; Polycyclic Aromatic Hydrocarbons (PARs) by U.S. Environmental Protection

Agency (USEPA) Method 8270-SIM; Volatile Organic Compounds (VOCs)by USEPA

Method 8260. The analytical results are presented in Tables 2 through 4. A copy of the

laboratory report is in Appendix B.

4.4 Seep Sampling

On September 29, 2005,Anchor collected a seep sample at a sand-silt interface along the rip

rap slope between monitoring well MW-2 and the tide gage (Figure 2). Field sampling data

sheets and photo-documentation of the seep sampling procedures were provided in the

third quarter 2005 progress report. Laboratory reports and chain of custody documentation

are in Appendix B.

Progress Report- Fourth Quarter 2005

Brix Maritime
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5 SUMMARIES OF PROBLEMS AND ACTIONS TAKEN TO RESOLVE PROBLEMS

6 PROJECT SCHEDULE

No problems were encountered.

BRIX003561

t..l. January 2006
990056-013

comparison, including: a surfacewater sample from the Willamette, a groundwater sample

from monitoring well MW-2, and two soil samples from the seep location (one at the ground

surface and one approximately 0.5 feet into the slope). The samples were analyzed for

PAHs by U.S. Environmental Protection Agency (USEPA) Method 8270-SIM.· The PAH

testing results are in Table 5. The number of PAH compounds detected and concentrations

increase toward the River. The only PAH compound detected in monitoring well MW-2

was a trace level detection of pyrene at 0.029ug/L. Trace level detections of four PAH

compounds were detected in the seep sample, and six PAH compounds were detected in

the river sample. A similar relationship was observed in the soil samples collected at the

seep. Surface soil at the seep had higher concentrations of PAHs than the soil sample

collected at a depth of 0.5 feet into the slope. This relationship suggests that a large fraction

of PAH concentrations observed in the Seep sample and the surface soil are sourced from

the River rather than the Brix site.

Brix has completed all investigations outlined in the February 2005 Remedial Investigation (Rl)

Work Plan, the August 2005 Addendum 1 to the Rl Work Plan, and subsequent agreements

with DEQ. As discussed in section 5.2 of the Rl Work Plan and Addendum 1, Anchor will

prepare a hydrogeology teclmical memorandum providing the following items:

• Subsurface cross-sections that graphically depict the subsurface geology
• A contour map showing the elevation of the top of the fine-grained unit while also

showing the locations of the monitoring wells
• An isopach map of the fine-grained unit at those borings where the thickness of the fine

grained unit was identified

4.5 Data Validation

Review of the sampling and laboratory records showed no apparent discrepancies between

samples collected in the field and those analyzed in the laboratory. The data are judged to

be acceptable for their intended use as qualified. The data validation review of the

laboratory records is summarized in Appendix C.

Progress Report - Fourth Quarter 2005

Brix Maritime
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Anchor will submit the hydrogeology technical memorandum to DEQ by February 28, 2006.
Following DEQ's Review and approval of the hydrogeology memorandum, the source control
evaluation will be prepared.

• Monitoring well hydrographs including the elevation of the top of the fine-grained unit
and the river level elevation

• Representative equipotential maps for the "dredge fill sand" water-bearing unit,
including the locations of observed groundwater seeps

• Hydrographs and cac time-concentration plots for monitoring wells
• Comparison of seasonal groundwater level fluctuations to "oil" thickness at monitoring

wellMW-3
• Isoconcentration contour maps for selected cac detected in shallow groundwater
• Diagram of the typical site storm drain catchment construction
• Conceptual site exposure model prepared using DEQ's risk-based decision making

guidance for USTs, including consideration of ecological receptors
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Table 1
Hydrology Data

Brix Maritime
Portland, Oregon

-""--~'-"'"' ,- __-~.io, -r,--:,

;~~ ~:;.;~,~-:-;-~-~·~1i:f.f~~~~:t i:-'::i ~lJ::1~;;;~:·~
~1~~iftt

r~·:rt .:t~J'lrC ifi!;r-~n,;j }J~1:~~~:~~,~;[~~~£~~f~~l~5~~t~~~;t~~:·Jq+rr~:E~
'L;ry" Refexe.nee t:~- :l-~S~teen{/4: i- .. v_ ,1Qll', P.B'Bf.

~W
W·t\,/",1\<iV~

kt ~l~~fftpi};;~l ~lti~;; ;f~;~g:t.'l:~r~ ;"lhjii~.Jf;;; ;WJlli[t;!11iiy1lliO:n:
':(i;e~tNAVl;jjl~l !(IQ~N4V,Da{11 '(MMIDOJjtYj, 'i!iJ)' s:;~;;;iF~~!j re6*~YP8al

Monitoring Wells

MW-l 41.81 35.1 - 20.1 21.16 02/28/03 18.89 2.86 22.92

MW-l 41.81 35.1 - 20.1 21.16 03131103 19.43 2.32 22.38

MW-1 41.81 35.1 - 20.1 21.16 04/29103 19.69 2.06 22,12

MW-l 41.81 35.1 - 20.1 21.16 OS/22/03 20.22 1.53 21.59

MW-1 41.81 35.1 - 20.1 21.16 07107/03 21.08 0.67 20.73

MW-1 41.81 35.1 - 20.1 2U6 07130103 21.13 0.62 20.68

MW-l 41.81 35.1 - 20.1 21.16 08/28103 21.24 0.51 20.57

MW-1 41.81 35.1 - 20.1 21.16 09130103 21.15 0.60 20.66

MW-l 41.81 35.1 - 20.1 2U6 10116103 21.10 0.65 20.71

MW-l 41.81 35.1 - 20.1 21.16 12103103 21.06 0.69 20.75

MW-l 41.81 35.1 - 20.1 21.16 12126103 20.46 1.29 21.35

MW-l 41)81. 35.1 -.20.1 21.16. 01130104 19.01 2.74 22.80 .
MW-l 41.81 35.1 - 20.1 21.16 03104/04 19.60 2.15 22.21

MW-l 41.81 35.1 - 20.1 21.16 04/29104 20.91 0.84 20.90

MW-1 41.81 35.1 - 20.1 21.16 05127104 21.13 0.62 20.68

MW-1 41.81 35.1 - 20.1 21.16 07106104 21.22 0.53 20.59

MW-l 41.81 35.1 - 20.1 21.16 07126104 21.28 0.47 20.53

MW-l 41.81 35.1 - 20.1 '21.16 10129104 21.25 0.50 20.56

MW-1 41.81 35.1 - 20.1 21.16 02125105 20.81 0.94 21.00

MW-1 41.81 35.1 - 20.1 21.16 05/05105 20.63 1.12 21.18

MW-l 41.81 35.1 - 20.1 21.16 08102105 21.18 0.57 20.63

MW-l 41.81 35.1 - 20.1 21.16 09{29/05 21.21 0.54 20.60 ;

MW-1 41.81 35.1 - 20.1 21.16 11122/05 20.78 0.97 21.03

MW-2 42.13 32.9 - 17.9 18.98 02128103 19.86 4.37 22.25

MW-2 42.13 32.9 - 17.9 16.96 03/31103 20.36 . 3.69 21.77

MW-2 42.13 32.9 - 17.9 16.96 04/29{03 20.64 3.61 21A9

MW-2 42.13 32.9 - 17.9 16.96 05122103 21.06 3.19 21.07

MW-2 42.13 32.9 - 17.9 16.96 07107/03 22.17 2.08 19.96

MW-2 42.13 32.9 - 17.9 18.98 07/30103 22.50 1.75 19.63

MW-2 42.13 32.9 - 17.9 18.98 06/26103 22.64 1.41 19.29

MW-2 42.13 32.9 - 17.9 16.98 09130103 23.07 1.18 19.06

MW-2 42.13 32.9 - 17.9 18.98 10/16/03 23.06 1.19 19.07 ,
MW-2 42.13 32.9 - 17.9 16.96 12103103 22.64 1.71 19.59

,
MW-2 42.13 32.9 - 17.9 16.96 12/26103 21.56 2.67 20.55

MW-2 42.13 32.9 - 17.9 18.98 01130104 20.05 4.20 22.08

MW-2 42.13 32.9 - 17.9 18.98 03104104 20.57 3.66 21.56 I

MW-2 42.13 32.9 - 17.9 18.98 04129104 21.69 2.36 20.24

MW-2 42.13 32.9 - 17.9 18.98 OS/27104 22.29 1.96 19.84

MW-2 42.13 32.9 - 17.9 18.98 07/06/04 22.70 1.55 19.43

MW-2 42.13 32.9 - 17.9 18.96 07126/04 22.85 1.40 19.28

MW-2 42.13 32.9 - 17.9 18.98 10129/04 22.90 1.35 19.23

MW-2 42.13 32.9 - 17.9 18.98 02125/05 22.20 2.05 19.93 ,
MW-2 42.13 32.9 - 17.9 18.98 05105105 21.73 2.52 20.40

.

MW-2 42.13 32.9 - 17.9 18.98 06/02105 22.46 1.77 19.65

MW-2 42.13 32.9 - 17.9 18.96 09129{05 22.90 1.35 19.23

MW-2 42.13 32.9 - 17.9 18.98 11122105 22.07 2.18 20.06

MW-3 41.93 32.9 - 17.9 19.71 - 071'1.9102 22.91 1.11 19.02

MW-3 41.93 32.9 - 17.9 19.71 06122/02 23.50 0.52 18.43 011 detectedin well, thicknessestimatedat 0.02 foot ,
MW-3 41.93 32.9 - 17.9 19.71 09/30102 23.37 0.65 18.56 Oil detectedin well, thicknessestimatedat 0.02foot

MW-3 41.93 32.9 - 17.9 19.71 10130102 23.68 0.34 18.25 DTP"23A9(0.19foot thick)

MW-3 41.93. 32.9 - 17.9 19.71 11/27102 23.30 0.72 18.63 DIP "23.16 (0.14foot Ihlck)

MW-3 41.93 32.9 - 17.9 19.71 12/30102 21.99 2.03 19.94 Oil notedon probe,producttoo thinto measurewith interface probe

MW-3 41.93 32.9 - 17.9 19.71 02128103 19.75 4.27 22.18 Oil notedon probe,producttoo thin10measurewith interface probe

MW-3 41.93 32.9 - 17.9 19.71 03131103 20.24 3.78 21.69 No oil noted on probe

MW-3 41.93 32.9 - 17.9 19.71 04/29103 20.50 3.52 21.43 No oil notedon probe

MW-3 41.93 32.9 - 17.9 19.71 OS/22103 20.94 3.08 20.99 No oil notedon probe

MW-3 41.93 32.9 - 17.9 19.71 07107103 22.21 1.81 19.72 No oil noted on probe

MW-3 41.93 32.9 - 17.9 19.71 07/30103 22.62 1.40 19.31 No oil noted on probe

MW-3 41.93 32.9 - 17.9 19.71 08/28103 22.95 1.07 18.98 Oilnoted on probe,productloa thinto measurewith interface probe

MW-3 41.93 32.9 - 17.9 19.71 09130103 23.15 0.87 18.78 orr "23.04 (0.11 foot thick)

- MWcL. -, --" ...AL93. _ _:-- .32.9d7.~ - - .19.71 __10/16103 22.40 1.62 19.53 No oil noted on probe
.

MW-3 41.93 32.9 - 17.9 19.71 12103/03 22.21 1.81 19.72 Sheen,producttoo Ihln 10measure

MW-3 41.93 32.9 - 17.9 19.71 12126103 21M 2.58 20.49 No all noted on probe

MW-3 41.93 32.9 - 17.9 19.71 01130104 19.80 4.22 22.13 No oil notedon probe

MW-3 41.93 32.9 - 17.9 19.71 03104104 20041 3.61 21.52 No oilnoted on probe

MW-3 41.93 32.9 - 17.9 19.71 04129104 21.82 2.20 20.11 No oil noted on probe
,

MW-3 41.93 32.9 - 17.9 19.71 05127104 22.25 1.77 19.68 No oil noted on probe

MW-3 41.93 32.9 - 17.9 19.71 07106/04 22.66 1.36 19.27 Nq. oil notedon probe
,

MW-3 41.93 32.9 - 17.9 19.71 07126104 22.91 1.11 19.02 DTP"22.89(0.02foot thick)

MW-3 41.93 32.9 - 17.9 19.71 10129104 22.29 1.73 19.64 Oil notedon probe,producttoo thinto measurewith interface probe

MW-3 41.95 32.9 - 17.9 19.71 02/25105 22.03 2.01 19.92 No oil noted on probe

MW-3 41.95 329 - 17.9 19.71 05105/05 21.55 2.49 20.40 No oil noted on probe

MW-3 41.95 32.9 - 17.9 19.71 08102105 22.32 1.72 19.63 DTP 22,31(0.01 foot thick)

MW-3 41.95 32.9 - 17.9 19.71 09/29105 22.37 1.67 19.58 Sheennotedon probe,producttoo thinto measurewHhinterface probe

MW-3 41.95 32.9 - 17.9 19.71 11/22105 21.97 2.07 19.98 Sheennotedon probe,producttoo thinto measurewith interface probe
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Table 1
Hydrology Data

Brix Maritime
Portland, Oregon

MW·4 23.55 19,4 - 9,4 10.90 08/22/02 11.77 2.38 11.78

MW-4 23.55 19.4 - 9,4 10.90 09/30/02 11.94 2.21 11.61

MW-4 23.55 19,4 - 9,4 10.90 10/30/02 12.06 2.09 11.49

MW-4 23.55 19.4 .. 9,4 10.90 11/27/02 11.85 2.30 11.70

MW·4 23.55 19.4 - 9,4 10.90 12/30/02 10.24 3.91 13.31

MW-4 23.55 19.4 .. 9.4 10.90 02/28/03 4.34 9.81 19.21

MW·4 23.55 19,4 - 9.4 10.90 03/31/03 4.59 9.56 18.96

MW-4 23.55 19.4 - 9,4 10.90 04/29/03 SA6 8.69 18.09

MW-4 23.55 19,4 - 9,4 10.90 OS/22/03 8.59 5.56 14.96

MW-4 23.55 19,4 - 9,4 10.90 07/07/03 10.69 3,46 12.86

MW-4 23.55 19,4 - 9,4 10.90 07/30/03 11.03 3.12 12.52

MW-4 23.55· 19,4 - 9.4 lOBO 08/28/03 11.40 2.75 12.15

MW-4 23.55 19.4 - 9.4 10.90 09/30/03 11.74 2.41 11.81

MW-4 23.55 19.4 - 9.4 10.90 10/16/03 11,40 2.75 12.15

MW-4 23.55 19.4 - 9,4 10.90 12/03/03 10.59 3.56 12.96

MW-4 23.55 19.4 - 9,4 10.90 12/26/03 9.50 4.65 14.05

MW-4 23.55 19.4 - 9,4 10.90 01/30/04 SAl 8.74 18.14

MW-4 23.55 19.4 .. 9,4 10.90 03/04/04 9.05 5.10 14.50

MW-4 23.55 19.4 - 9.4 10.90 04/29/04 11.00 3.15 12.55

MW-4 23.55 19.4 - 9,4 10.90 OS/27/04 10.89 3.26 12.66

MW-4 23.55 19.4 - 9.4 10.90 07/06/04 11.26 2.89 12.29

MW-4 23.55 19.4 .. 9,4 10.90 07/26/04 11.56 2.59 11.99

MW-4 23.55 19.4 - 9,4 10.90 10/29/04 11.06 3.09 12.49

MW-4 23.55 19.4 - 9.4 10.90 02/25/05 10.60 3.55 12.95
MW-4 23.55 19,4 .. 9.4 10.90 05/05/05 9.55 4.60 14.00
MW-4 23.55 19,4 - 9.4 10.90 08/02/05 10.95 3.20 12.60
MW-4 23.55 19.4 - 9.4 10.90 09/29/05 11.19 2.96 12.36
MW-4 23.55 19,4 - 9.4 10.90 11/22/05 10.85 3.30 12.70

MW-5 41.66 34.9 - 19.9 19.31 02/28/03 19.45 2.30 22.21

MW-5 41.66 34.9 - 19.9 19.31 03/31/03 19.99 1.76 21.67

MW-5 41.66 34.9 - 19.9 19.31 04/29/03 20.25 1.50 21.41

MW·5 41.66 34.9 - 19.9 19.31 OS/22/03 20.75 1.00 20.91

MW-5 41.66 34.9 - 19.9 19.31 07/07/03 21.93 -0.18 19.73

MW·5 41.66 34.9 - 19.9 19.31 07/30/03 22.08 -0.33 19.58
MW-5 41.66 34.9 - 19.9 19.31 08/28/03 22.08 -0.33 19.58
MW-5 41.66 34.9 - 19.9 19.31 09/30/03 22.13 -0.38 19.53

MW-5 41.66 34.9 - 19.9 19.31 10/16/03 22.10 -0.35 19.56
MW-5 41.66 34.9 - 19.9 19.31 12/03/03 22.13 -0.38 19.53

MW-5 41.66 34.9 - 19.9 19.31 12/26/03 21.35 0.40 20.31
MW-5 41.66 34.9 - 19.9 19.31 01/30/04 19.59 2.16 22.07

MW-5 41.66 34.9 - 19.9 19.31 03/04/04 20.16 1.59 21.50

MW·5 41.66 34.9 - 19.9 19.31 04/29/04 21.67 0.08 19.99

MW-5 41.66 34.9 - 19.9 19.31 05j27/04 21.99 -0.24 19.67

MW·5 41.66 34.9 - 19.9 19.31 07/06/04 21.98 -0.23 19.68

MW·5 41.66 34.9 - 19.9 19.31 07/26/04 dry dry

MW·5 41.66 34.9 - 19.9 19.31 10/29/04 22.00 -0.25 19.66

MW-5 41.66 34.9 - 19.9 19.31 02/25/05 21.85 -0.10 19.81

MW-5 41.66 34.9 - 19.9 19.31 05/05/05 21,41 0.34 20.25

MW-5 41.66 34.9 - 19.9 19.31 08/02/05 22.01 -0.26 19.65

MW·5 41.66 34.9 -19.9 19.31 09/29/05 22.01 ·0.26 19.65
MW-5 41.66 34.9 - 19.9 19.31 11/22/05 22.00 -0.25 19.66

Insufficient Willer to collectsample

d'Y

Insufficient water to collectsample

Insufficientwater10coiled sample

waterlevel below bottom of screen(dry)

waterlevel below bottom of screen(dry)

water level below bottom of screen(dry)

water level below bottom of screen (dry)

water level below bottom of screen(dry)

waterlevel below bottom of screen(dry)

water level below bottom of screen (dry)

MW-6 41.21 31.4 - 1M 20.49 07/07/03 20.26 4.56 20.95

MW·6 41.21 31.4 - 1M 20,49 . 07/30/03 20.57 4.25 20.64

MW·6 41.21 31.4 - 16.4 20.49 08/28/03 21.02 3.80 20.19

MW-6 41.21 31,4 - 1M 20.49 09/30/03 21.02 3.80 20.19

MW·6 41.21 31.4 .. 1M 20,49 10/16/03 20.93 3.89 20.28

MW·6 41.21 31.4 • 16.4 20,49 12/03/03 21.53 3.29 19.68

MW·6 41.21 31.4 - 1M 20,49 12/26/03 19.24 5.58 21.97

MW-6 41.21 31.4 - 1M 20,49 01/30/04 17.70 7.12 23.51

MW·6 41.21 31.4 - 16,4 20.49 03/04/04 18.16 6.66 23.05

MW·6 41.21 31.4 - 1M 20.49 04/29/04 19.66 5.16 21.55
.: -- MW·6

'-, ~ - ----. 41:21 ' - 31.'1 --,6:01 ' '20:019-'-- . , "05/27/04- - -20.17' .. "4.65 - - --" 21.04-- , -, , ~ __ - ____ ._·0
~-",--- .. -"- -- - --~ ..- -_ •. -

MW-6 41.21 31,4 - 16.4 20.49 07/06/04 20.71 4.11 20.50

MW·6 41.21 31.4 - 1M 20,49 07/26/04 21.23 3.59 19.98

MW-6 41.21 31.4 - 16.4 20.49 10/29/04 21.48 3.34 19.73

MW-6 41.21 31.4 - 16.4 20.49 . 02/25/05 19.78 5.04 21.43

MW·6 41.:n 31,4 - 1M 20,49 05/05/05 19.19 5.63 22.02

MW-6 41.21 31.4 .. 1M 20,49 08/02/05 20.57 4.25 20.64

MW·6 41.21 31.4 - 1M 20.49 09/29/05 21.25 3.57 19.96

MW·6 41.21 31.4 - 1M 20.49 11/22/05 20.58 4.24 20.63

P.\Projects\BR1X\Oatll\Brlx-Vl'Lx1s .
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Table 1
Hydrology Data

Brix Maritime
Portland, Oregon
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MW-7 40,95 3,1.5 - 16.5 15.79 . 07/07/03 21.21 3.25 19,74

MW-7 40,95 3,1.5 - 16.5 15.79 07/30/03 21.76 2.70 19.19 •
MW-7 40.95 31.5 - 16.5 15.79 ·08/28/03 22.32 2.14 18.63

MW-7 40.95 31.5 - 16.5 15.79 . 09/30/03 22.67 1.79 18.28 ,
MW-7 40.95 31.5 - 16.5 15.79 10/16/03 22.72 1.74 18.23

MW-7 40.95 31.5 - 16.5 15.79 12/03/03 22.90 1.56 18.05

MW-7 40.95 31.5 - 16.5 15.79 12/26/03 20.32 4.14 20.63

MW·7 40.95 31.5 - 16.5 15.79 01/30/04 18.26 6.20 22.69

MW·7 40.95 31.5 - 16.5 15.79 03/04/04 18.96 5.50 21.99

MW-7 40.95 31.5 - 16.5 15.79 04/29/04 20A9 3.97 20A6

MW-7 40.95 31.5 - 16.5 15.79 OS/27/04 21.10 3.36 19.85

MW-7 40.95 31.5 - 16.5 15.79 07/06/04 21.98 2.48 18.97

MW-7 40.95 31.5 - 16.5 15.79 07/26/04 22AO 2.06 18.55 ,
MW-7 40.95 31.5 - 16.5 15.79 10/29/04 22.99 1A7 17.96

MW-7 40.95 31.5 - 16.5 15.79 02/25/05 20.80 3.66 20.15 I
MW-7 40.95 , 31.5 - 16.5 15.79 05/05/05 20.20 4.26 20.75

MW-7 40,95 31.5 - 16.5 15.79 08/02/05 21.60 2.86 19.35

MW-7 40.95 31.5 - 16.5 15.79 09/29/05 22A7 1.99 18.48

MW-7 40.95 31.5 - 16.5 15.79 11/22/05 22.05 2.41 18.90
,

MW·8 41.73 24.8 - 19.8 20.00 02/25/05 21.15 0.78 20.58

MW-8 41.73 24.8 - 19.8 20.00 05/05/05 21.81 0.12 19.92

MW-8 41.73 24.8 - 19.8 20.00 08/02/05 21.19 0.74 20.54

MW-8 41.73 24.8 - 19.8 20.00 09/29/05 21.33 0.60 20AO

MW-8 41.73 24.8 - 19.8 20.00 11/22/05 20.63 1.30 21.10 ;

RiverGauge' ,
River 4.33 NA NA 10/30/02 2.75 NA 7.08 ,
River 4.33 NA NA 11/27/02 3.1 NA 7.43

River 4.33 NA NA 12/30/02 7.5 NA 11.83

River 4.33 NA NA 02/28/03 6.1 NA 1D.43

River 4.33 NA NA 03/31/03 8.0 NA 12.33 i
River 4.33 NA NA 04/29/03 8.0 NA 12.33

River 4.33 NA NA OS/22/03 6.5 NA 10.83

River 4.33 NA NA 07/07/03 4.0 NA 8.33

River 4.33 NA NA 07/30/03 3.5 NA 7.83 ·
River 4.33 NA NA 08/28/03 3.3 NA 7.63

River 4.33 NA NA 09/30/03 2,1 NA 6.43

River 4.33 NA NA 10/16/03 2.2 NA 6.53

River 4.33 NA NA 12/03/03 3.5 NA 7.83 ;

River 4.33 NA NA 12/26/03 6.7 NA 11.03

River 4.33 NA NA 01/30/04 11.0 NA 15.33 ,
River 4.33 NA NA 03/04/04 5.0 NA 9.33 ,
River 4.33 NA NA 04/29/04 4.0 NA 8.33

River 4.33 NA NA OS/27/04 6.6 NA 10.93 •
River 4.33 NA NA 07/06/04 5.5 NA 9.83

River 4.33 NA NA 07/26/04 2.75 NA 7.08
,

River 4.33 NA NA 10/29/04 3.75 NA 8.08

River 4.33 NA NA 02/25/05 4.0 NA 8.33

River 4.33 NA NA 05/05/05 5.0 NA 9.33

River 4.33 NA NA 08/02/05 4A NA 8.73

River 4.33 NA NA '08/25/05 3.6 NA 7.93

River 4.33 NA NA 09/29/05 1.0 NA 5.33

River 4.33 NA NA 11/22/05 3A NA 7.73

·
Note: DTW =Depth toWater, DTP Depth to Product; NA - NotApplicable
I ~ Theriver gauge is marked in l-footincrements, field measurements areestimated to theclosest 0,1 foot.
2~ perchlnn unit identified asSiltvSand inMW~1 MW~2 MW-3 and MW~6' Sandy SiltinMW~8' and Silt inMW~4 MW-5 and MW-7.
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Table 2
'rctat-petrcteum HydrocarbonS'

Brlx Maritime
Portland, Oregon

Location Date

(sample deoth in ft bas) Matrix Sampled Diesel Renne Or anlcs Residual Ranee Or antes Gasoline ll.nRac Oreenlcs

i"W.J Water 01/07/03 0,27 L n' U 1.3 »
MW·I Waler 10I16f{)3 0.73 L us U 8.1 H
MW.l Water Ol!3O/().I 0.60 L 0.' U '.0 u
i"w.' Waler 04/29fG4 0.71 • L 0.' U 5.8 »
/MW~' Duplicate Water 04f29/04 0,79 L 0.' U 5.7 »
MW.I Water 07126104 0.92 L 05 U 9.3 Y
IMw-r Duplicate Water 07126104 0.93 L OS U 9.3 Y
f<W.j Water }0/29/04 LlO L OS U '.8 Y
iMW.J Water 02/25/0S /AO L "' U 12.0 0
MW·I Duplicate water 02l2510S 1.30 L "' U 11.0 0
MW-I Water 05/05/0S 0,88 L 0,54 U 12.0 0
!MW.IDuplicate Waler OS{{)5!Os. 0.8S L 0.52 U 12.0 0
",W.j Water 08f02/0S /.00 L 0.52 U ,~O 0

f<W.' water 1112210S 1.30 Z O,S,3 U no 0

MW-2 Water 01107103 0.25 U 0.' U O.OS U

MW·' Water JOIj6f03 0.27 U O.sJ U O.Os U
MW-2 Water 01/.30104 02' U 0.5 U O.Os u
/-<W.' Waler _/04 0.25 U 0.' U 0.., U
"W., Water 07l26f{)4 0.2, U 0.' U 0.25 U
MW-2 Water JO/29fG4 0,25 U 05 U 0.25 U
MW·2 Water 05105/05 ",7 U 0,53 U 0,25 U

"'W., Water 11122105 0,28 U 0,55 U 0.25 U

MW.' Water 0780102 'A Y 1.6 0

MW.' Waler 07/07103 1.9 y '5 0 ." U
MW·J Water 10116/03 "92 Y J.B 0 0.059 Y
:-,W., Water 01/3()JG4 0.79 Y 0.6 0 on' u
MW.J Water 04129/G4 0.7 Y 0.77 0 0." u
MW.' Water 07/26JQ4 ,-' Y B.3 0 0.25 U
MW·3 Waler )0129104 1.' Y ,.1 0 0.25 U

MW·' Water 02125/05 L' Y I.B 0 0.25 U
,",W.3 Water 05105105 rn Z I.' Z 0.25 U

MW.' Water 08102105 12 Y '.0 OJ 0.25 U
MW..J Duplicate Wafer 08102105 I.! Z 1.7 OJ 0,25 U

MW·' Water !If22105 0.78 Z 0,77 Z 0.25 U
MW·J Depllcate Water 11122105 0.67 Z 0.71 Z 0.25 U

MW·' Water 07n.9102 0.26 U 0.52 U
MW-4 Waler 07107103 nzs U OS! 0 0.05 U
MW-4Duplicate Water 07107/03 025 U 0.' U 0.05 U
MW-4 Water )()JI6J03 0.25 U us U IM5 Y

MW-4Puplicate Water 10116/03 0,25 U 0.' U "'6 Y
MW.4 Water OII3OR» 0.25 U 05 U 0." U
MW-4 Water 04129104 0.25 U 0.' U 0." U
MW-4 Water Q71261G4 0,25 U 0.' U 0.25 U
MW-4 Water, 10129/04 o.zs Z 1.0 Z 0,25 U
MW-4Duplieate Water 10129/04 0.63 Z 0.96 Z "25 U
MW-4 Water 02125105 0.25 U 0,50 U 025 U
MW-4 Water 05105105 0'6 U 0.5) U "25 U
MW·4 Waler 08m2/0S 0.28 U 0.55 U 0.25 U
MW-4 Water IIl22I05 0,27 U 0.53 U 0.25 U

MW·' Water 01/30/04 0.62 L 0.' U 'A n
MW·5Duplicale Water 01130104 0.63 L 0.' U JS »
MW·' . Water 05105105 13 L Q,55 U s.a Y

MW·6 water 07107103 025 U 05 U 0.05 U
MW·6 Water 10/16103 0.27 U 0,53 U 0." U
MW·6 Water OI/3OJG4 0.25 U 0.' U 0." U
MW·6 Water 64129/04 0.25 U 0.' U 0." U
MW·6 Water 07126104 0.25 U 0.' U "25 U

MW" Water JOI29i04~ 0:25 U 05 U· U.2S- U

MW·6 Water OSfOSl05 0.28 U 0,55 U 0.25 U
MW·6 Water 11122105 0.28 U 0,65 0 0.25 U

MW·7 Water 07107103 02' U 0.' U 0." U

MW·7 Waler J0116103 0.27 U 0,53 U ." U
MW·7 Waler 01fJ{l/G4 0,25 U 0.' U 0.05 U
MW·7 Water 04/29/04 0.25 U as U 0.05 U
MW·7 Water 07a6104 0.25 U 0.' U 0.25 U
MW·7 Water 10/29/04 0,25 U OS U 0.25 U

MW·7 Water 051.05105 0,27 U 0>4 U 025 U
MW.7 Water 11122105 027 U 0.53 U

.
0.25 U

.
MW.B Waler 02125105 I" y 13 0 Q2S U

01<" W"<r<:ol1e<n,..lIOnt0.. it! "'Jil. Sod =e"""011...... in m;~.

II b.... r.Olbelow","""d JWf.o«

0" The r<pDfI<d r",olt I. from• diNIlOIL

U • No, dmol.d .. "","'od npMt'''Illlml,

o .. Th. finJ:Cl'Pfin' "''''mbko o.~ bol dot. aol "...lOk'he ",loll..""" .WId.rd.
L" Th. fi"l;e'P"........Illlll•• 0 pClfolCilm pro,h..~ WI I....I.,l... p."cm ind,ca,•• llo. pre."",••r J'!hI.. w"gh' 'On.Il,"en" llun l~•••~~..Il.n .. ",dord.
H" Th. flogetpriM.....mhle•• petroleumprod..... bUl,~••Iull" pOl.. m JOIII.al",,Ile ~"..nc<orb",vic, -'!h' ,o,,",uellU l!>on th•••lob..Ilon'''oUr;!
y .. Th.Ii"l'rpnnl man~l••• p."""""' ptOd•• , in ,hoc ...... ""bon ""g., b., ,~••1."." p.oll"" doe<nm "",,,I! Ill•••hbll'lo" llllldord
Z - Th. <bro""". fintcrp,,", d"". no' ....cm~k. »<lfolC"olm prod..,.
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TABLE 3
Polycyclic Aromatic Hydrocarbons

Brix Maritime
Portland, Oregon

Sample Designation MW-1 MW-1 MW-1 MW-1 MW-1 MW-1Dup MW-1. MW-1Dup MW-1 MW-1 MW-1Dup MW-1 , MW-1Dup MW-1 MW-1

Matrix Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Units flg/L flg/L flg/L flg/L flg/L flg/L flg/L flg/L flg/L

-
flg/L flg/L flg/L flg/L flg/L flg/L

·Date Sampled 02/28/03 07/07/03 10/16/03 01/30/04 04/29/04 04/29/04 07/26/04 07/26/04 10/29/04 02/25/05 02/25/05 05/05/05 05/05/05 08/02/05 11/22/05

LPAHs LPAHs ,
Naphthalene 23 D 23 D 160 D 110 D 170 D 150 D 170 D 170 D 160 D 150 D 170 D 210 D 190 D 180 D 200 D

Acenaphthylene 0.19 0.02 U 0.02 V 0.15 VB 0.02 V 0.02 U 0.019 V 0.019 V 0.020 U 0.10 0.088 Vi 0.083 Vi 0.072 Vi 0.071 Vi 0.087 Vi
Acenaphthene 0.43 0.38 0.34 0.17 0.30 0.23 0.34 0.33 0.33 0.33 0.38 0.34 0.31 0.32 0.39

Dibenzofuran n.iz 0.067 0.085 0.032 0.062 0.057 0.073
.

0.074 0.085 0.093 0.10 0.075 0.060 0.084 0.086

Fluorene 0.36 0.27 0.24 0.11 0.19 0.14 0.23 0.24 0.23 0.28 0.32 0.25
,

0.19 0.26 0.29
Phenanthrene 1.8 0.56 0.42 0.16 0.34 0.27 0.36 0.36 0.32 0.44 0.53 0.34 , 0.32 0.35 0.43
Anthracene -0.53 0.11 0.065 0.073 0.079 0.057 0.068 0.067 0.070 0.090 0.099 0.061 0.061 0.062 0.056

2-Methylnaphthalene 9.0 7.9 42.0 D 40.0 D 46.0 D 40.0 D 51.0 D 49.0 D 42.0 D 46 D 53.0 D 56 D 49 D 46 D 69 D
Total LPAH 35.43 32.29 203.15 150.55 216.97 190.75 222.07 220.07 '203.04 197.33 224.43 267.07 239.94 227.08 270.25

HPAHs HPAHs

Pluoranthene 4.3 0.5 0.3 0.39 0.33 0.24 0.31 0.33 0.21 0.27 0.31 0.38 0.34 0.26 0.35

Pyrene 13 D 1.2 0.9 1.6 0.76 0.57 0.80 0.85 0.60 0.50 0.57 0.69 " 0.64 0.54 0.65
Benz(a)anthracene 2.1 0.22 0.16 0.20 o.tz 0.084 0.13 0.130 0.130 0.096 0.11 0.11 , 0.081 0.079 0.079

Chrysene 2.7 0.27 0.24 0.24 0.16 0.11 0.15 0.15 0.15 0.11 o.iz 0.14 0.11 0.11 0.11
Benzo(b)fluoranthem 1.4 0.088 0.073 0.047 0.049 0.029 0.044 0.041 0.084 0.038 0.038 0.036 0.020 U 0.034 0.020 U
Benzofkjfluoranthene 1.1 0.098 0.096 0.053 0.061 0.036 0.047 0.043 0.082 0.034 0.044 0.038 0.021 0.021 0.020 U

Benzo(a)pyrene 2.0 0.11 0.097 0.064 0.066 0.D38 0.056 0.052 0.110 0.046 0.048 0.042 , 0.020 0.037 0.020 U
Indeno(1,2,3-cd)pyrene

I
1.5 0.023 0.036 0.02 U 0.02 U 0.02 V 0.019 V 0.019 U 0.044 0.020 U 0.020 U 0.020 U 0.020 U 0.020 VI 0.020 U

Dlbenzfa.hjanthracene 0.17 0.02 U 0.02 U 0.02 V 0.02 U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 V 0.020 U 0.020 U 0.020 U 0.020 VI 0.020 U
Benzo(g,h,i)perylene 1.5 0.028 0.043 0.02 U 0.021 0.20 U 0.019 U 0.019 U 0.055 0.020 U 0.020 U 0.020 U 0.020 U 0.020 VI 0.020 U

TotalHPAHs 29.77 2.53 1.98 2.59 1.57 1.11 1.54 1.60 1.47 1.D9 1.24 1.44 1.21 1.08 1.19

NOTE: }lgIL" micrograms perliteror parts perbillion. i

B.. detectedinmethodblankat sigificantconcentration.

D.. thereported resultis from adilution.

J..estimatedconcentration. r ,

U... not detected atorabovethe indicated methodreporting limit.

I .. theMRL/MDLhas been elevateddue to achromatographic interference.

BRIX003568
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TABLE 3
Polycyclic Aromatic Hydrocarbons

Brix Maritime
Portland, Oregon

i
Sample Designation MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2 MW-2:

Matrix Water Water Waler Waler Waler Waler Water Water Water Water!
I

Units Jlg/L Jlg/L Jlg/L Jlg/L Jlg/L Jlg/L Jlg/L Jlg/L ug/L Jlg/L :

Dale Sampled 02/28/03 07/07/03 10/16/03 01/30/04 04/29/04 07/26/04 10/29/04 05/05/05 09/29/05 11/22/05

LPAHs LPAHs ,
Naphthalene 0.082 0.02 U 0.023 0.037 0.023 0.18 0.026 0.020 U 0.020 U 0.020, U

Acenaphthylene 0.023 0.02 U 0.022 U 0.110 DB 0.020 U 0.13 0.021 0.020 U 0.020 U 0.020 , U
I

Acenaphlhene 0.02 U 0.02 U 0.022 U 0.020 U 0.020 U 0.024 0.020 U 0.020 U 0.020 U 0.020 U

Dibenzofurar 0.02 U 0.02 U 0.022 U 0.020 U 0.020 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020, U

Fluorene 0.02 0.02 U U U 0.020 U 0.023 0.020 U 0.020 U 0.020 U 0.020
,

UU 0.022 0.020

Phenanthrene 0.15 0.02 U 0.031 0.020 U 0.020 U 0.31 0.026 0.020 U 0.020 U 0.020· U

Anthracene 0.032 0.02 U 0.022 U 0.034 0.036 0.11 0.032 0.020 U 0.020 U 0.020 U

2-Melhylnaphlhalene 0.02 U 0.02 U 0.022 U 0.022 0.020 U 0.03 0.020 U 0.020 U 0.020 U 0.020 . U

TolalLPAH 0.29 0.05 0.09 0.06 0.81 0.11

HPAHs HPAHs

Fluoranthene 0.29 0.02 U 0.070 0.022 0.02 U 0.62 0.084 0.037 0.020 U 0.020 I U

Pyrene 0.42 0.02 U 0.091 0.020 0.02 U 0.87 0.090 0.045 0.029 0.020, U

Benz{a)anthracene 0.11 0.02 U 0.023 0.020 0.02 U 0.31 0.043 0.022 0.020 U 0.020 i u
Chrysene 0.17 0.02 U 0.042 0.02 U 0.02 U 0.48 0.060 0.026 0.020 U 0.020 . U

Benzo{b)fluoranlhene 0.14 0.02 U 0.036 0.020 0.02 U 0.48 0.080 0.030 0.020 U 0.020 '. U

Benzo(k)fluoranlhenE 0.13 0.02 U 0.035 0.023 0.02 U 0.42 0.061 0.022 0.020 U 0.020 U

Benzo(a)pyrene 0.19 0.02 U 0.022 U 0.035 0.02 U 0.73 0.10 0.042 0.020 U 0.020 " U

lhdeno{1,2,3-cd)pyrene 0.20 0.02 U 0.073 0.022 0.02 U 0.88 0.14 0.053 0.020 U 0.020 i U

Dibenz{a,h)anthracene 0.02 U 0.02 U 0.022 U 0.020 U 0.02 U 0.10 J 0.02 U 0.020 U 0.020 U 0.020 ; U

Benzo(g,h,I)perylene 0.22 0.02 U 0.090 0.020 0.02 U 1.10 0.18 0.059 0.020 U 0.020.i U

TolalHPAHs 1.87 0.46 0.18 5.99 0.84 0.34 0.D3 .,
NOTE: lJ.g/L =microgramsper literor partsperbillion. I

B .. detectedinmethodblankat sigificantconcentration.

D '"thereported result isfromadilution. I

J= estimatedconcentration.

U..notdetected atorabove the indicated method reporting limit.

I .. the MRL/MDL has been elevateddue to a chromatographic interference.
I
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TABLE 3
Polycyclic Aromatic Hydrocarbons

Brix Maritime
Portland, Oregon

Sample Designation MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 ,MW-3 MW-3 MW-3 MW-3 MW-3 MW-3Dup MW-3 MW-3Dup

Matrix Water Waler Water Waler Waler Waler Waler Water Waler Water Water Water Water Water,
Units flg/L J-lg/L J-lg/L J-lg/L J1g/L J-lg/L J-lg/L J-lg/L J-lg/L J-lg/L J-lg/L J-lg/L ug/l, J-lg/L

Dale Sampled 07/30/02 02/28/03 07/07/03 10/16/03 01/30/04 04/29/04 07/26/04 10/29/04 02/25/05 05/05/05 08/02/05 08/02/05 11/22/05 11/22/05

LPAHs LPAHs

Naphthalene 0.36 0.75 0.34 0.34 0.11 0.35 0.28 D 0.040 0.17 0.082 0.086 0.088 0.084 0.086
Acenaphthylene 0.02 U 0.22 0.02 U 0.02 U 0.14 US 0.02 U 0.38 D 0.038 0.022 0.020 U 0.0206 0.025 0.020 U 0.020 U
Acenaphlhene i

0.26 1.3 0.16 0.21 0.04 0.13 0.89 D 0.088 0.12 0.078 0.110 0.110 0.091 0.10
Dibenzofuran 0.025 0.11 0.02 U 0.021 0.020 U 0.035 0.19 U 0.02 0.022 0.021 0.024 0.024 0.024 0.027

Fluorene 0.09 1.0 0.1 0.11 0.037 0.082 0.84 D 0.039 0.063 0.054 0.071 0.066 0.070 0.072
I

Phenanthrene 0.11 2.9 0.2 0.14 0.06 0.12 2.3 D 0.02 U 0.072 0.068 0.092 J 0.053 J 0.098 0.11
Anthracene 0.02 U 0.55 0.039 0.022 0.032 0.034 0.96 D 0.02 U 0.029 0.021 0.034 J 0.0,24 J 0.020 0.025

2-Methylnaphthalene 0.34 D 0.22
,

0.34 0.430.28 1.8 0.34 0.31 0.15 1.20 0.024 0.22 0.17 0.16
TolaiLPAH 1.13 8.63 1.18 1.13 0.43 1.09 6.85 0.25 0.72 0.54 0.61 0.55 0.73 0.85

HPAHs HPAHs

Pluoranthene 0.056 4.9 0.22 0.077 0.075 0.080 5.8 D 0.050 0.060 0.058 0.180 J 0.056 J 0.053 0.065
Pyrena 0.058 7.6 D 0.22 0.082 0.090 0.079 7.2 D 0.057 0.056 0.060 0.210 J 0.064 J 0.055 0.070

Benz(a)anthracene 0.02 U 2.1 D 0.06 . 0.02 U 0.022 0.02 U 2.3 D 0.020 U 0.020 U 0.020 U 0.051 J 0.020 UJ 0.020 U 0.020 U
Chrysene I

UJ 0.020 U0.02 U 2.3 D 0.071 0.02 U 0.023 0.02 U 2.6 D 0.020 U 0.020 U 0.020 U 0.067 J 0.020 0.020 U
Benzo(b)fluoranthene 0.022 1.8 D 0.038 0.02 U 0.02 U 0.02 U 1.90 U 0.020 U 0.020 U 0.020 U 0.030 J 0.020 UJ 0.020 U 0.020 U
Benzo(k)fluoranthene 0.02 U 1.7 D 0.065 0.02 U 0.02 U 0.02 U 1.90 U 0.020 U 0.020 U 0.020 U 0.066 J 0.020 UJ 0.020 U 0.020 U

Benzo(a)pyrene 0.02 y 2.3 D 0.053 0.02 U 0.036 0.02 U 3.0 D 0.020 U 0.020 U 0.020 U 0.050 J 0.020 UJ 0.020 U 0.020 U
lndeno(I,2,3-cd)pyrene 0.02 U 1.5 D 0.041 0.02 U 0.02 0.02 U 1.90 U 0.020 U 0.020 U 0.020 U 0.057 J 0.020 UJ 0.020 U 0.020 U
Dibenz(a,h)anthracene 0.02 U 1.90 U 0.020 U 0.020 U

,
UJ 0.020 U 0.020 U0.02 U 0.20 U 0.20 U 0.02 U 0.02 U 0.020 U 0.020 UJ 0.0,10

Benzo(g,h,i)perylene 0.02 U 1.9 D 0.039 0.02 U 0.02 U 0.02 U 1.90 D 0.020 U 0.020 U 0.020 U 0.055 J 0.020 UJ 0.020 U 0.020 U
TOlalHPAHs 0.14

.
26.10 0.80 0.16 0.27 0.16 22.80 0.11 0.12 0.12 0.77 o.tz 0.11 0.14

NOTE: p.gIL" microgramsper literor partsperbillion.

B .. detectedinmethod blankat sigificantconcentration.

D = thereported resultis froma dilution.

J= estimatedconcentration. ,
U .. not detectedator above the indicatedmethod reportinglimit.

i .. theMRL/MDL has been elevated due to a chromatographic interference.
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[II

[II
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TABLE 3
Polycyclic Aromatic Hydrocarbons

Brix Maritime
.Portland, Oregon

,

Sample Designation MW-4 MW-4 MW-4 MW-4Dup MW-4 MW-4Dup MW-4 MW-4 MW-4 MW-4 MW-4Dup MW-4 'i MW-4 MW-4 MW-4

Mal:rlx Water . water Water Water Water Water Water Water Water Water Water Water Water Water Water
I

Units }lgfL flgfL flgfL flgfL flgfL flgfL flgfL flgfL flgfL flgfL flgfL flgfL ;flgfL flgfL flgfL

Date Sampled 07/29/02 . 02/28/03 07/07/03 07/07/03 10/16/03 10/16/03 01/30/04 04/29/04 07/26/04 10/29/04 10/29/04 02/25/05 05/05/05 08/02/05 11/22/05

LPAHs LPAHs

Naphthalene 0.039 18 D 0.16 0.12 - 0.11 0.12 0.074 0.093 0.024 0.054 0.047- 0.020 U ,0.020 U 0.074 0.020 U,
Acenaphthylene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.D2 U 0.053 VB 0.02 U 0.019 U 0.027 0.023 0.020 U .0.020 U 0.020 U 0.020 U

I
Acenaphthene 0.51 0.60 0.11 0.11 0.36 0.40 0.16 0.061 0.096 0.860 1.100 0.11 '0.046 0.020 U 0.21

Dibenzofuran 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 0.020 U 0.020 U 0.020 U 0.020 U

Fluorene 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
Phenanthrene 0.043 0.02 U 0.02 U 0.02 U 0.02 V 0.02 V 0.02 V 0.02 V 0.019 U 0.880 Vi 1.100 Vi 0.020 U 0.020 U 0.020 V 0.020 V
Anthracene 0.02 V 0.02 V 0.02 V 0.02 U 0.02 V 0.D2 V 0.02 V 0.02 V 0.019 V 0.024 0.030 0.020 V 0.020 V 0.020 U 0.020 V

2-Methylnaphthalene 0.02 V 0.80 0.02 V 0.02 V 0.02 U 0.02 V 0.02 V 0.02 U 0.019 U 0.020 V 0.020 V 0.020 U 0.020 V 0.038 0.020 V
TotaiLPAH 0.59 19.40 0.27 0.23 0.47 0.52 0.23 0.15 0.12 0.97 1.22 0.11 0.05 0.11 0.21

RPAHs HPAHs ,

Fluoranthene 0.033 0.024 0.02 U 0.02 V 0.02 V 0.02 V 0.02 U 0.02 V 0.019 V 0.020 0.020 V 0.020 U 0.020 V 0.020 U 0.020 V
Pyrene 0.046 0.055 0.021 0.D2 V 0.02 0.024 0.02 U 0.02 V 0.019 V 0.038 0.029 0.020 V 6.020 U 0.020 U 0.031

Benz(a)anthracene 0.02 U 0.02 V 0.02 U 0.02 V 0.02 U 0.02 V 0.02 U 0.02 V 0.019 U 0.020 V 0.020 V 0.020 U ,0.020 V 0.020 V 0.020 V
Chrysene 0.02 U 0.02 V 0.02 U 0.02 V 0.02 U 0.02 V 0.02 V 0.02 V 0.019 V 0.020 V 0.020 U 0.020 U 0.020 V 0.020 V 0.020 U

Benzotbjfluoranthene 0.02 U 0.02 U 0.02 U 0.02 V 0.02 U 0.02 V 0.02 V 0.02 V 0.019 V 0.020 V 0.020 V 0.020 U 0.020 V 0.020 V 0.020 U

Benzotkjfluorenthene 0.02 U 0.02 V 0.D2 V 0.02 V 0.02 U 0.02 V 0.02 V 0.02 U 0.019 U 0.020 U 0.020 V 0.020 U 0.020 V 0.020 V 0.020 V
Benzo(a)pyrene 0.D2 U 0.02 V 0.02 U 0.02 V 0.02 U 0.D2 V 0.02 V 0.02 V 0.019 U 0.020 U 0.020 V 0.020 V 0.020 V 0.020 V 0.020 V

Indeno(1,2,3-cd)pyrene
,

0.02 V 0.02 V 0.02 V 0.02 V 0.02 V 0.02 U 0.02 V 0.02 V 0.019 V 0.020 U 0.020 U 0.020 V 0.020 V 0.020 UJ 0.020 V
Dibenz(a,h)anthracene 0.02 V 0.02 U 0.02 V 0.02 V 0.02 V 0.02 V 0.02 U 0.02 V 0.019 U 0.020 V 0.020 V 0.020 U 0.020 V 0.020 UJ 0.020 V
Benzo(g,h,i)perylene 0.02 V 0.02 U 0.02 V 0.02 U 0.02 V 0.02 V 0.02 U 0.02 U 0.019 V 0.020 V 0.020 V 0.020 U 0.020 V 0.020 UJ 0.020 U

TotalHPAHs 0.08 0.08 0.021 0.024 0.06 0.03 0.03

NOTE: Jlg/L .. microgramsper liternrparts perbillion. ,

B "" detected inmethod blankat sigificantconcentration.

D .. thereportedresultis froma dilution.

J..estimatedconcentration.

U .. not detectedatorabovetheindicated methodreporting limit.

I .. the tvlRLjMDL hasbeen elevateddue to a chromatographic interference. i,

I
I
I
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TABLE 3
Polycyclic Aromatic Hydrocarbons

Brix Maritime
Portland, Oregon

Sample Designation MW-5 MW-5dup MW-5 MW-5dup MW-5 MW-6 MW-6 MW-6 MW-6 MW-6 MW-6 /'AW-6 MW-6

Matrix Water Water Water Water Water Water Water Water Water Water Water Water Water

flg/L fi,g/L flg/L
,

Units flg/L flg/L flg/L flg/L flg/L flg/L flg/L flg/L :flg/L flgIL

Date Sampled 02/28/03 02/28/03 01/30/04 01/30/04 05/05/05 07/07/03 10/16/03 01/30/04 04/29/04 07/26/04 10/29/04 0~/05/05 11/22/05

LPAHs LPAHs
,

Naphthalene 19 D 17 D 2.9 2.1 5.3 D 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U .0.082 0.020 U

Acenaphthylene
,

0.10 0.40 0.02 U 0.02 U 0.71 Ui 0.02 U 0.02 U 0.042 0.02 U 0.019 U 0.020 U ~O.O20 U 0.020 U

Ac:enaphthene
"1.3 1.3 0.6 0.5 2.1 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U
!

Dibenzofuran 0.2 0.19 0.081 0.057 0.66 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U ,0.020 U 0.020 U
I

Fluorene 1.2 1.3 0.48 0.32 3.4 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U ',0.020 U 0.020 U
Phenanthrene 2.3 3.1 1.1 0.8 7.3 0.Q2 U 0.Q2 U 0.025 0.02 U 0.019 U 0.020 U '0.020 U 0.020 U

Anthracene 0.55 0.93 0.34 0.24 1.0 0.02 U 0.02 U 0.Q2 U 0.Q2 U 0.019 U 0.020 U p.020 U 0.020 U
2-Methylnaphthalene 31 D 31 D 1.5 1.1 1.8 D 0.02 U 0.Q2 U 0.02 U 0.02 U 0.019 U 0.020 U '0.027 0.020 U

Total LPAH 55.64 55.22 7.02 5.02 21.56 0.07 10.11

HPAHs HPAHs

Fluoranthene 3.1 J 6.5 J 1.5 1.1 2.2 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U

Pyrene 4.3 J 9.1 J 1.8 1.4 2.0 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.023 0.020 U 0.020 U
Benz(a)anthracene 0.72 J 2.80 J 0.18 0.14 0.099 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U b.020 U 0.020 U

Chrysene
,

0.96 J 3.4 J 0.22 0.17 0.15 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U
Benzo(b)fluoranthen, 0.44 J 2.2 J 0.046 0.035 0.021 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U,
Benzofkjfluoranthene 0.42 J 1.9 J 0.046 0.041 0.021 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U p.020 U 0.020 U

Benzo(a)pyrene 0.65 J 3.6 J 0.061 0.050 0.028 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U p.020 U 0.020 U
Indeno{1,2,3-cd)pyrene 0.49 J 2.5 J 0.03 0.022 0.022 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U
Dibenz{a,h)anthracene 0.044 J 0.27 J 0.02 U 0.02 U 0.020 U 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U
Benzo(g,h,i)perylene 0.52 J 2.7 J 0.029 0.024 0.023 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U p.020 U 0.020 U

TotalHPAHs .
11.64 34.97 3.91 3.00 4.56 0.02

. 'NOTE: j.1g/L" microgramsper literor partsperbillion. I

B.. detectedInmethod blankat sigificantconcentration.

. D .. thereportedresultis [roma dilution.
"J..estimatedconcentration. i

U .. not detected ator abovethe indicatedmethod reportinglimit. I,

I .. the MRLIMDL hasbeen elevateddue to achromatographic interference.
,
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TABLE 3
Polycyclic Aromatic Hydrocarbons

Brix Maritime
Portland, Oregon

Sample Designation MW-7 MW-7 MW-7 MW-7 MW-7 MW-7 MW-7 MW-7 MW-8

Matrix Waler Waler Waler Waler Water Water Water Water Water

Units I1g/L I1g/L I1g/L I1g/L I1g/L I1g/L I1g/L 11g/L I1glL

Dale Sampled 07/07/03 10/16/03 01/30/04 04/29/04 07/26/04 10/29/04 05/05/05 11/22/05 02/25/05

LPAHs LPAHs

Naphthalene 0.02 U 0.02 U O.oz U 0.093 0.019 U 0.083 0.047 0.020 U 0.22

Acenaphthylene 0.02 U 0.02 U O.oz U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 U 0.020 U

Acenaphthene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 U 0.029

Dibenzofuran 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 U 0.020 U

Fluorene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 U 0.02~

Phenanthrene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 U 0.051

Anthracene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 U 0.020 U 0.020 U 0.037

2-MethylnaphthaJene 0.02 U 0.02 U O.oz U 0.04 0.019 U 0.041 0.020 U 0.020 U 0.22

TolalLPAH 0.13 0.08 0.05 0.59

HPAHs HPAHs

Fluoranthene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.032

Pyrene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.036

Benz(a)anthracene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020 U

Chrysene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020 U

Benzotbjfluoranthens 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020

Benzofkjfluorenthene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020 U
Benzo(a)pyrene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.024

Indeno(I,2,3-cd)pyrene O.oz U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.023

Dibenzfa.hjanthracene 0.02 U 0.02 U 0.02 U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.020 U
Benzo(g,h,i)perylene 0.02 U 0.02 U O.oz U 0.02 U 0.019 U 0.020 U 0.020 U 0.020 U 0.029

TolalHPAHs 0.16

NOTE: ~gIL "" microgramsper literor-parts perbillion.

B.. detectedin method blankatsigificam concentration.

D .. thereportedresult is from a dilution.

J..estimatedconcentration.

U = not detectedat or above the indicatedmethodreportinglimit.
i .. theMRL/MDLhas beenelevateddue toa chromatographic interference.
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Table.'L
Volatile Organic Compounds

Brix Maritime
Portland, Oregon
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~ ,5 E .s u :E • :E g ~ .. E aSamnle Desiznatior Matrix DateSamnled o > '" o '" -c u of u o '"MW-I Water 02128/03 0.5 U 05 U 05 U 05 U 05 U 05 U 20 U 05 UJ 05 U 0.5 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 0.5 U 05 U 0.5 U 05 U 0.5 U
MW-I Water 07/07/03 05 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 05 U 05 U 20 U 05 U 0.5' U 0.5 U 05 U 0.5 U 0.5 U 05 U
MW·i Water 10/16/03 25 U 2.5 U 2.5 U 2.5 U 2.5 U 25 U 100 U 25 U 25 U 25 U 10 U 25 U 2.5 U 100 U 25 U 2.5 U 25 U 25 U 2.5 U 2.5 Ir 2.5 U
MW-I Water 01130/04 0.5 U 05 U 05 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 05 U 0,5 U 20 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-I Water 04129/04 I U I U I U I U I U I U 40 U I U I U I U 4 U I U I U 40 U I U I U I U I U I U I U I U

MW-I Pup Water . 04/29/04 I U I U I U I U I U I U 40 U I U I U I U 4 U I U I U 40 U I U I U I U I U I U I U I U
MW-I Water 07/26/04 1.3 U 1.3 U 1.3 U J.3 U· J.3 U J.3 U 50 U J.3 U J.3 U J.3 U 5 U J.3 U J.3 U 50 U 1.3 U J.3 U 1.3 U J.3 U, J.3 U J.3 U J.3 U

MW-I Pup Water 07126/04 1.3 U 1.3 U J.3 U 1.3 U J.3 U J.3 U 50 U 1.3 U J.3 U 1.3 U 5 U J.3 U J.3 U 50 U 1.3 U 1,3 U J.3 U J.3 U 1.3 U J.3 U 1.3 U
MW-I Water 10/29/04 1.3 U 1.3 U J.3 U 1.3 U 1.3 U J.3 U 50 U 1.3 U 1J U 13 U 5 U J.3 U 1,3 U 50 U 1.3 U J.3 U 1.3 U J.3 U J.3 U 1J U 1.3 U
MW-I Water 02/25/05 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 100 U 2.5 U 2.5 U 2.5 U 10 U 2.5 U 2.5 U 100 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
MW-I Water 05/05/05 2 U 2 U 2 U 2 U 2 U 2 U 80 U 2 U 2 U 2 U 8 U 2 U 2 U 80 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

MW-IDup Water 05/05/05 2 U 2 U 2 U 2 U 2 U 2 U 80 U 2 U 2 U 2 U 8 U 2 U 2 U 80 U 2 U 2 U 2 U 2 U' 2 U 2 U 2 U
MW-I Water '.08/02/05 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 .U 0.5 U 0.5 U 0.5 U 2 U 05 U 05 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U· 0.5 U 0.5 U 05 U
MW-I Water 11122/05 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 0,5 U 05 U 20 U 0.5 U 0,5 U 0.5 U 0.5 U' 0.5 U 0.5 U 0.5 U

MW-2 Water 02128/03 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 05 UJ 0.5 U 0.5 U 2 U/05 U 05 U 20 U 05 U 0.5 U 0.5 U 05 U· 0.5 U 0.5 U 0.5 U
MW-2 Water 07/07/03 05 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 2 U 05 U 05 U 20 U 05 U 0.5 U 0.5 U 0.5 U, 0.5 U 0.5 U 0.5 U
MW-2 Water 10116/03 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 05 U 0.5 U 05 U 0.5 Ui 05 U 0.5 U 0.5 U
MW-2 Water 01/30/04 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0,5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U. 0.5 U 0.5 U 0.5 U
MW-2 Water 04/29/04 05 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 05 U, 0.5 U 0.5 U 0.5 U
MW-2 Water 07126/04 05 U 0.5 U 0,5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 0,5 U 05 ui 0.5 U 05 U 05 U
MW-2 Water 10129/04 05 U 0.5 U 0,5 U 0.5 U 0,5 U 05 U 20 U 05 U 0.5 U 05 U 2 U 0.5 U 05 U 20 U 05 U 05 U 05 U 0.5 U 0.5 U 05 U 05 U
MW-2 Water 05/05/05 05 U 0.5 U 05 U 0.5 U 0.5 U 05 U 20 U 05 U 05 U 05 U 2 U 0.5 U 05 U 20 U 05 U 05 U 05 U 0.5 U: 05 U 05 U 0.5 U
MW-2 Water llmlO5 0.5 U 05 U 0.5 U 0.5 U 05 U 05 U 20 U 0.5 U 05 U 05 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 05 U 0,5 U 05 U 05 U

MW-3 Water 07/30/02 0.5 U 05 U 0.5 U 0.5 U 05 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-3 Water 02128/03 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 UJ 0.5 U 0.5 U 2 U 05 U 0.5 U 20 U 0,5 U 0.5 U 05 U 05 U, 0.5 U 0.5 U 05 U
MW-3 Water 07/07/03 05 U 05 U 0.5 U 0.5 U 0.5 U 05 U 20 U 0,5 U 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 05 U 05 U 05 U 0.5 U' 05 U 0.5 U 05 U,
MW-3 Water 10116/03 0.5 U 05 U 05 U 05 U 0.5 U 0.5 U 20 U 05 U 05 U 0.5 U 2 U 05 U 05 U 20 U 0.5 U 0.5 U 05 U 0.5' Ul, 0.5 U 05 U 05 U
MW-3 Water 01130/04 05 U 05 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U
MW·3 Water .04129/04 05 U 0,5 U 05 U 05 U 05 U 05 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0,5 U 0.5 U 05 U 0.5 U 05 U 0.5 U
MW-3 Water 07/26/04 05 U 05 U 0.5 U 0.5 U 0.5 U 0,5 U 20 U 0.5 U 0.5 U 0,5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 05 U, 05 U 0.5 U 0.5 U
MW-3 Water 10129/04 0.5 U 05 U 05 U 0.5 U 0.5 U 05 U 20 U 05 U 05 U 0.5 U 2 U 05 U 0,5 U 20 U 0.5 U 05 U 05 U 0.5 U·, 05 U 0.5 U 0,5 U
MW-3 Water 02125/05 05 U 0.5 U 05 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 05 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U' 0.5 U 0.5 U 0.5 U
MW-3 Water 05/05/05 05 U 05 U 0.5 U 0.5 U 05 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 05 U 05 U 05 U 0.5 U 05 U 05 U 0.5 U
MW-3 Water 08/02105 05 U 05 U 05 U 05 U 05 U 05 U 20 U 05 U 0.5 U 05 U 2 U 0.5 U 05 U 20 U 05 U 05 U 05 U 0.5 01 0.5 U 05 U 05 U.

MW-3Dup Water 08/02105 05 U 0.5 U 0.5 U 0.5 U 05 U 05 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 0.5 ui 0.5 U 0.5 U 05 U
MW-3 Water lll22!05 0.5 U 05 U 0.5 U 0.5 U 05 U 05 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 0.5 U 05 U 0.5 U 0,5 ul 05 U 05 U 0.5 U

MW-3Dup Water lll22!05 0.5 U 0.5 U 05 U 05 U 0.5 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 05 U 0.5 U 20 U 0.5 U 0.5 U 05 U 0,5 U/ 0.5 U 05 U 0.5 U

MW-4 Water . 07/29/02 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 05 U 0.5 U 0.5 U 05 U" 0.5 U 0.5 U 05 U
MW-4 Water 02128/03 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 UJ 0.5 U 0.5 U 2 U 0.5 U 05 U 20 U 0.5 U 05 U 0,5 U 0.5 U' 0.5 U 0.5 U 0.5 U
MW-4 Water 07/07/03 05 U 05 U 0,5 U 0.5 U 05 U 0.5 U 20 U 05 U 0.5 U 05 U 2 U 0.5 U 05 U 20 U 0.5 U 05 U 05 U 05 U.! 0.5 U 05 U 05 U

MW-4Dup Water 07107/03 05 U 0.5 U 05 U 0,5 U 05 U 05 U 20 U 05 U 05 U 05 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 05 U, 05 U 0.5 U 0.5 U
MW-4 Water 10116/03 05 U 0.5 U 05 U 0,5 U 05 U 0.5 U 20 U 0.5 U 05 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 05 U 05 U 05 U. 0.5 U 0.5 U 0.5 U

MW-4Dup Water 10/16/03 05 U 05 U 0.5 U 05 U 05 U 05 U 20 U 05 U 05 U 05 U 2 U 05 U 0.5 U 20 U 05 U 05 U 05 U 05 U,! 05 U 0.5 U 05 U
MW-4 Water 01/30/04 05 U 0.5 U 05 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0,5 U 05 U 20 U 0.5 U 0.5 U 05 U 0.5 U', 0.5 U 0.5 U 0.5 U
MW-4 Water 04129/04 0,5 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 05 UI 0.5 U 0.5 U 0.5 U
MW-4 Water 07126/04 0,5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 05 U 20 U 0,5 U 0,5 U 0.5 U 0.5 U· 0.5 U 05 U 0,5 U
MW-4 Water 10129/04 0,5 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0,5 U 0.5 U 0,5 U 0.5 U, 0.5 U 0.5 U 0.5 U

MW-4Dup Water 02125/05 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0,5 U 2 U 0.5 U 0.5 U 20 U 0,5 U 0.5 U 0,5 U 05 U, 0,5 U 05 U 0.5 U
MW-4 Water 05/05/05 0.5 U 0,5 U 0.5 U 0.5 U 0,5 U 0.5 U 20 U 0,5 U 0.5 U 0.5 U 2 U 0,5 U 0.5 U 20 U 0.5 U 0,5 U 0.5 U 0.5 Ui 0.5 U 0.5 U 0,5 U
MW-4 Water 08/02/05 0.5 U 0.5 U 0,5 U 0,5 U 0.5 U 0,5 U 20 U 0,5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 05 U· 0.5 U 0.5 U 0,5 U
MW-4 Water llm/05 0.5 U 05 U 0,5 U 0,5 U 05 U 0.5 U 20 U 0,5 U 0.5 U 0.5 U 2 U 0,5 U 0.5 U 20 U 0.5 U 0.5 U 0,5 U 0.5 U: 0,5 U 0.5 U 0.5 U
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Volatile Organic Compounds

Brix Maritime
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Sample Desisnatio Matrix DateSampled • i= '"

g ~ til"' "' 0 c -e- U 0 '" "'MW-I Water 02/28/03 0.5 U 5.7 0.5 U 0.5 UJ 0.5 U 0.5 U 20 U 0.5 U 0.71 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 37 50 12 0.5 U 0.5 U
MW-l Water 07/07/03 0.5 U 1.3 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 1.1 0.5 U 0.5 U 20 U 0,5 U 0.5 . U 0.5 U 2 U 0.5 U 0.5 U 11 18 2 0.5 U 0.5 U
MW-l Water 10116/03 2.5 U 32 D 25 U 2.5 U 2.5 U 2.5 U 100 U 25 U 13 D 2.5 U 2.5 U 100 U 2.5 U 2.5 U 2.5 U 10 U 2.5 U 25 U 270· D 360 D 110 D 2.5 U 2.5 U
MW-l Water 01130/04 0.5 U 4.1 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.96 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 78 D 120 31 0.5 U 0.5 U

MW·l Water 04129/04 I U 5.3 D 1 U 1 U 1 U I U 40 U 1 U 21 D 1 U 1 U 40 U I U 1 U 1 U 4 U 1 U 1 U 120 D 160 D 46 D I U 1 U
MW-IDup Water 04129/04 1 U 4.7 D 1 U 1 U 1 U 1 U 40 U 1 U 1.9 D 1 U 1 U 40 U I U 1 U 1 U 4 U 1 U 1 U 110 n ISO D 42 D I U 1 U

MW-I Water 07/26/04 1.3 U 4.0 D 1.3 U 13 U 1.3 U 13 U 50 U I.3 U 13 U 1.3 U 1.3 U 50 U 1.3 U 1.3 U 1.3 U 5 U 1.3 U 1.3 U 93 D 120 D 29 D 1.3 U. 1.3 U

MW-I Dup Water 07126/04 1.3 U 3.9 D 1.3 U 1.3 U 1.3 U 1.3 U 50 U 1.3 U 1.3 U 1.3 U 1.3 U 50 U 1.3 U 1.3 U 1.3 U 5 U 1.3 U 1.3 U 89 b 110 D 28 D 1.3 U I.3 U
MW-I Water 10/29/04 1.3 U 4.0 D 1.3 U 13 U 1.3 U 1.3 U 50 U I.3 U 1.3 U 1.3 U 1.3 U 50 U 1.3 U 1.3 U 1.3 U 5 U 1.3 U 1.3 U 82 D 100 D 12 D 1.3 U 1.3 U
MW-I Water 02/25/05 2.5 U 31 D 2.5 U 2.5 U 2.5 U 2.5 U 100 U 2.5 U 2.7 2.5 U 2.5 U 100 U 2.5 U 2.5 U 2.5 U 10 U 2.5 U 2.5 U 210 D 220 D 26 D 2.5 U 2.5 U
MW-I Water 05/05/05 2 U 16 D 2 U 2 U 2 U 2 U 80 U 2 U 2.2 D 2 U 2 U 80 U 2 U 2 U 2 U 8 U 2 U 2 U 170' D 170 D 19 D 2 U 2 U

MW~lDup Water 05/05/05 2 .U 14 D 2 U 2 U 2 U 2 U 80 U 2 U 2.1 D 2 U 2 U 80 U 2 U 2 U 2 U 8 U 2 U 2 U 160 D 160 D 18 D 2 U 2 U
MW·I Water 08/02/05 0.5 U 17 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 1.9 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 05 U 0.5 U 170 D 180 D 20 0.5 U 0.5 U
MW-I Water 11122105 05 U 22 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 1.7 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 170 0 170 D 20 0.5 U 0.5 U

MW-2 Water 02128/03 0.5 U 0.50 U 0.5 U 0.5 UJ 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-2 Water 07/07/03 0.5 U 0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U

MW·2 Water 10116103 0.5 U 0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 05 U 0.5 u 0.86 0.5 U 0.5 U 0.5 U
MW-2 Water 0l/J0/04 0.5 U 050 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 tr 0.5 U 0.5 U 0.5 U 0.5 U
MW·2 Water 04/29/04 0.5 U 0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-2 Water 07126/04 0.5 U 0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-2 Water 10129/04 0.5 U 0.50 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-2 Water 05105/05 0.5 U 0.50 U 0.5 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-2 Water. 11/22/05 0.5 U 0.50 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 05 U 0.5 U 0.5 'U 0.5 U 05 U 0.5 U 0.5 U

MW-3 Water 07/30/02 0.5 U 0.73 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 14 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.51 35 2 0.5 U 0.5 U
MW-3 Water 02128/03 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 20 U 0.5 U 0.63 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.2 1.2 0.5 U 0.5 U
MW-3 Water 07/07103 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.8 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.2 1.1 0.5 U 0.5 U
MW-3 Water 10116103 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 1.9 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.51 2.5 1.5 0.5 U 0.5 U
MW-3 Water 01/30/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.63 0.73 0.5 U 0.5 U
MW-3 Water 04129/04 0.5 .U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 'U 1.20 1.1 0.5 U 0.5 U
MW-3 Water 07/26/04 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.98 0.98 0.5 U 0.5 U

MW-3 Water 10/29/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.10 1.0 0.5 U 0.5 U
MW-3 Water 02/25/05 0.5 ,U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0.5 U 05 \l 1.30 1.0 05 U 0.5 U

MW·3 Water 05/05105 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 05 'U 1.50 1.2 0.5 U 0.5 U
MW-3 Water 08/02105 0.5 .U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.30 1.1 0.5 U 0.5 U

- MW:3Dup Water 08/02105 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.30 1.1 0.5 U 0.5 U
MW-3 Water 11122/05 0.5 ;U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.3 0.89 0.5 U 0.5 U

MW-3Dup Water 11/22/05 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U OS U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 1.3 0.83 0.5 U 0.5 U

MW-4 Water 07129/02 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-4 Water ·02128/03 0.5 U 0.76 0.5 U 0.5 UJ 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 2.3 1.4 1.2 0.5 U 0.5 U
MW-4 Water 07/07/03 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-4Dup Water 07107/03 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0,5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-4 Water 10116/03 0.5 ',U 0.5 U 0.5 U 0.5 U OS U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.93 0.5 U 0.5 U 0.5 U

MW-4Dup , ..
Water 10116103 0.5 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 20 U 05 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 05 'U 0.94 0.5 U 0.5 U 0.5 U

MW-4 Water 01/30104 05 .u 0.5 U 0.5 U 05 U 0.5 U 05 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 0.5 U 0.5 U
MW-4 Water 04129/04 0.5 P 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-4 Water 07126/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-4 Water 10129/04 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-4Dup Water 02125/05 0.5 u 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0,5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-4 Water 05/05/05 0.5 .u 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-4 Water 08/02/05 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-4 Water 11122105 0.5 )J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 UI
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Table_4..
Volatile Organic Compounds

Brix Maritime
Portland, Oregon
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0 :1 :1 :::. \ • •Sample Designatio Matrix Date Sampled " '" N ~ Z '"MW·I Water 02/28/03 19 0.5 U 0.5 U 0.5 U 65 D 2 U 2 U 26 2 U 140 D 10 0.5 U 2 U 0.5 U 21 0.5 U 0.5 U 2 U 2 U 31 2 U
MW·I Water 07/07/03 31 0.5 U 0.5 U 0.5 U 64 D 2 U 2 U 9.3 2 U 46 8.2 0.5 U 2 U 0.5 U 14 0,5 U 0.5 U 2 U' 2 U 22 2 U
MW-l Water 10/16/03 75 D 25 U 2,5 U 10 U 250 D 10 U 10 U 280 D 10 U 1200 D 28 D 2.5 U 10 U 2,5 U ISO Ui 2.5 U 10 U 10 U· 10 U 460 D 10 U
MW·I Water OJl:lO/04 36 0.5 U 0.5 U 0,5 U 140 D 2 U 2 U 100 D 2 U 510 D 17 0.5 U 2 U 0.5 U 46 0.5 U 0.5 U 2 U' 2 U 210 D 2 U
MW-I Water 04/29/04 54 D I U 1 U I U 150 D 4 U 4 U 150 D 4 U 590 D 20 D I U 4 U I U 43 D I U I U 4 u·! 4 U 250 D 4 U

MW-IDup Water 04129/04 52 D 1 U 1 U I U 150 D 4 U 4 U 140 D 4 U 570 D 18 D 1 U 4 U 1 U 39 D I U I U 4 U' 4 U 260 D 4 U
MW-I Water 07/26/04 47 D 1.3 U 1.3 U 1.3' U 160 D 5 U 5 U 130 D 5 U 610 D 18 D 1.3 U 5 U 1.3 U 40 D 1.3 U 1.3 U 5 U 5 U 27010 5 U

MW-IDup Water 07126/04 46 D 1.3 U 1.3 U 1.3 U 160 D 5 U 5 U 120 D 5 U 640 D 18 D 1.3 U 5 U 1.3 U 40 D 1.3 U 1.3 U 5 ur 5 U 28010 5 U

MW-I Water 10/29/04 45 D 1.3 U 1.3 U 1.3 U 140 D 5 U 5 U 110 D 5 U 560 D 16 D 1.3 U 5 U 1.3 U 39 D 1.3 U 1.3 U 5 U 5 U 230 D 5 U
MW·I Water 02125/05 89 D 2.5 U 2,5 U 2.5 U 350 D 10 U 10 U 160 D 10 U 870 D 39 D 2.5 U 10 U 2.5 U 90 D 2.5 U 2,5 U 10 ul 10 U 470 D 10 U
MW-I Water 05/05/05 87 D 2 U 2 U 8 U 260 D 8 U 8 U 100 D 8 U 530 D 32 D 2 U 8 U 2 U 140 Ui 2 U 8 U 8 U', 8 U 280 D 8 U

MW-lDup Water 05/05/05 88 D 2 U 2 U 8 U 250 D 8 .U 8 U 96 D 8 U 490 D 31 D 2 U 8 U 2 U 140 Ui 2 U 8 U 8 UI 8 U 250 D 8 U
MW-l Water 08/02105 69 D 0.5 U 1.1 2 U 220 D 2 U 2 U 140 D 2 U 590 D 28 D 2 U 3.2 0.5 U 62 D 0.5 U 2 U 2 u: 2 U 330 D 2 U
MW-I Water 11/22/05 100 D 0.5 U 0.5 U 2 U 400 D 2 U 2 U 160 D 2.2 780 D 50 05 U 4.0 0.5 U 85 D 0.5 U 2 U 2 U' 2 U 380 D 2 U

MW-2 Water 02128/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0,5 U 2 U 0,5 U 0.5 U 2 U i 2 U 2 U 2 U
MW-2 Water 07/07/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U: 2 U 2 U 2 U
MW-2 Water 10/16/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0,5 U 2 UI 2 U 2 U 2 U
MW-2 Water 01130104 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 05 U 0.5 U 2 U, 2 U 2 U 2 U
MW-2 Water 04129/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 05 U 2 U 0.5 U 0.5 U 2 UI 2 U 2 U 2 U
MW-2 Water 07/26/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U', 2 U 2 U 2 U
MW·2 Water 10129/04 2 U 0.5 U 0,5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0,5 U 2 U 0,5 U 0.5 U 2 U 2 U 2 U 2 U
MW·2 Water 05/05/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 0.5 U 2 U 05 U 2 UJ 0.5 U 2 U 2 U 2 U 2 U 2 U
MW-2 Water 11/22/05 2 U 0.5 U 05 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 2 U 2 U,: 2 U 2 U 2 U

MW-3 Water 07/30/02 0.5 U 0.5 U 0.5 U 0.5 U 2.2 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 05 U 2 U' 2 U 2 U 2 U
MW-3 Water 02128/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U: 2 U 2 U 2 U
MW·3 Water 07/07/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U, 2 U 2 U 2 U
MW-3 Water 10/16/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U, 2 U 2 U 2 U
MW-3 Water 01130/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U; 2 U 2 U 2 U
MW-3 Water 04/29/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U r 2 U 2 U 2 U
MW-3 Water 07126/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U, 2 U 2 U 2 U
MW-3 Water 10129/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 D'I, 2 U 2 U 2 U
MW-, Water 02125/05 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U' 2 U 2 U 2 U
MW-, Water 05/05/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2UJ 2 U 0.5 U 2 U 0.5 U 2 UJ 0.5 U 2 U 2 U, 2 U 2 U 2 U

MW·' Water 08/02/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2UJ 2 U 0.5 U 2 U 0.5 U 2 UJ 0.5 U 2 U 2 U 2 U 2 U 2 U
MW~3Dup Water 08/02/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2UJ 2 U 0.5 U 2 U 0.5 U 2UJ 0.5 U 2 U 2 U:, 2 U 2 U 2 U

MW-, Water 11/22/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0,5 U 2 U 0.5 U 2 U 2 U r 2 U 2 U 2 U
MW-,Dup Water 11122105 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 2 U 2 U', 2 U 2 U 2 U

MW-4 Water 07129/02 2 U 0.5 U 0.5 U 0.5 U 2.3 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW-4 02128/03 0.5 U 0.5 U 2 U 2 U U 3.8 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 2 U

,
2 U 45 2 UWater 29 0.5 U 35 2.2 2 2 3.1

MW-4 Water 07/07/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U .. 2 U 2 U 2 U
MW-4Dup Water 07/07/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U, 2 U 2 U 2 U

MW-4 Water 10/16/03 7.1 0.5 U 0.5 U 0.5 U 5.5 2 U 2 U 2 U 2 U 2 U 4.4 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U· 2 U 2 U 2 U
MW-4Dup Water 10116/03 7.5 0.5 U 0.5 U 0.5 U 6.3 2 U 2 U 2 U 2 U 2 U 4.8 0.5 U 2 U 0.5 U 2 U 05 U 0,5 U 2 U 2 U 2 U 2 (

MW-4 Water 01130/04 2 U 0,5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0,5 U 2 U 0,5 U 2 U 0,5 U 0.5 U 2 U, 2 U 2 U 2 U
MW-4 Water 04129/04 2 U 0.5 U 0,5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U,' 2 U 2 U 2 U
MW-4 Water 07126/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW-4 Water 10/29104 2 U 0.5 U 0.5 U 05 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0,5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U

MW-4Dup Water 02125105 2 U 0,5 U 05 U 05 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 (
MW-4 Water 05/05/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2UJ 2 U 0.5 U 2 U 0.5 U 2 UJ 0.5 U 2 U 2 U, 2 U 2 U 2 U
MW-4 Water 08/02105 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 VJ 2 U 0.5 U 2 U 0.5 U 2UJ 0.5 U 2 U 2 U r 2 U 2 U 2 U
MW-4 Water 11/22/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 2 U 2 U! 2 U 2 U 2 U

,r BRIX003576
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Table.A, .
Volatile Organic Compounds

Brix Maritime
Portland, Oregon
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MW-S Water 02/28/03 0.5 U 05 U 05 U 0.5 U 05 U 05 U 20 U 05 UJ 05 U 05 U 2 U 05 U 05 U 20 U 05 U 05 U 0.5 U 05 U 0.5 U 0.5 U 05 U
MW-SDup Water 02/28/03 0.5 U 05 U 0.5 U 05 U 05 U 0.5 U 20 U 0.5 UJ 0.5 U 0.5 U 2 U 05 U 05 U 20 U 0.5 U 05 U 05 U 05 U 05 U 05 U 0.5 U

MW-S Water 01/30/04 05 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 UJ 05 U 0.5 U 2 U 0.5 U 0.5 U 20 U 05 U 0.5 U 0.5 U 05 Ui 0.5 U 0.5 U 0.5 U
MW-SDup Water 01/30/04 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 0.5 UJ 05 U 05 U 2 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U 05 U 0.5 U

MW-5 Water 05/05/05 0.5 U 0.5 U 0.5 U 0.5 U 05 U 05 U 20 U 05 U 05 U 05 U 2 U 05 U 05 U 20 U 05 U 0.5 U 0.5 U 0.5 U I 0.5 U 05 U 0.5 U

MW-6 Water 07/07/03 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 05 U 05 U 20 U 0.5 U 05 U 05 U 0.5 U! 05 U 05 U 05 U
MW-6 Water 10116/il3 0.5 U 05 U 0.5 U 0.5 U 0.5 U 05 U 20 U 0.5 U 05 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 05 u: 0,5 U 0.5 U 05 U
MW-6 Water 01130/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 05 U 05 U 0.5 U 05 U 05 U
MW-6 Water 04/29/04 0.5 U 05 U 05 U 05 U 0.5 U 05 U 20 U 0.5 U 05 U 05 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 0.5 U 05 U 05 u 0.5 U 05 U
MW-6 Water 07!l6/04 0.5 U 05 U 0.5 U 0.5 U 0.5 u 05 U 20 U 0.5 U 0.5 U 05 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 0.5 U 05 U,0.5 U 0.5 U 0.5 U
MW-6 Water 10129/04 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 05 U 0.5 U 05 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 0.5 U 0.5 U i. 05 U 0.5 U 0.5 U
MW-6 Water 05/05/05 0.5 U 0.5 U 05 U 0.5 U 05 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 05 U 20 U 0.5 U 05 U 0.5 U 05 U; 0.5 U 0.5 U 0.5 U
MW-6 Water 11122105 0.5 U 05 U 0.5 U 0.5 U 0.5 U 05 U 20 U 0.5 U 0.5 U 0.5 U 2 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 05 U I 0.5 U 05 U 0.5 U

MW-7 Water 07/07/03 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U: 05 U 0.5 U 0.5 U
MW-7 Water 10/16/03 0.5 U 05 U 0.5 U 0.5 U 05 U 05 U 20 U 05 U 0.5 U 05 U 2 U 05 U 05 U 20 1;" 0.5 U 0.5 U 0.5 U 05 U, 0.5 U 05 U 05 U
MW-7 Water 01130/04 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 05 U 05 U 20 U 05 U 05 U 0.5 U 0.5 U 05 U 05 U 0.5 U
MW-7 Water 04129/04 0.5 U 05 U 0.5 U 05 U 05 U 0.5 U 20 U 05 U 05 U 05 U 2 U 0.5 U 0.5 U 20 U 05 U 05 U 05 U 05 U 0.5 U 05 U 05 U
MW-7 Water 07126/04 0.5 U 05 U 05 U 05 U 05 U 05 U 20 U 05 U 05 U 0.5 U 2 U 0.5 U 05 U 20 U 0.5 U 05 U 05 U 0.5 U' 0.5 U 05 U 0.5 U
MW-7 Water 10129/04 0.5 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 20 U 05 U 05 U 0.5 U 2 U 05 U 05 U 20 U 05 U 05 U 0.5 U 0.5 U' 0.5 U 05 U 0.5 U
MW-7 Water 05105105 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U 20 U 0.5 U 0.5 U 05 U 2 U 05 U 0.5 U 20 U 0.5 U 0.5 U 05 U 05 U 0.5 U 0.5 U 05 U
MW-7 Water .11122/05 0.5 U 05 U 0.5 U 0.5 U 05 U 05 U 20 U 05 U 05 U 05 U 2 U 05 U 0.5 U 20 U 0.5 U 05 U 05 U 0.5 U' 05 U 0.5 U 05 U

MW-8 Water 02/25/05 0.5 U 05 U 05 U 0.5 U 05 U 05 U 20 U 05 U 05 U 0.5 U 2 U 05 U 0.5 U 20 U 05 U 05 U 0.5 U 0.5 U, 05 U 0.5 U 0.5 U
,

NOTE' Water concentrations arein ~gfL. Soil concentrations arein l1g/kg. U = notdetected at orabovethe indicated method reporting limit J'"" estimated concentration. ,
D "" thereported result is from adilution. i = the MRLJMDL hasbeenelevated duetoa chromatographic interference.

BRIX003577
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TableA..
Volatile Organic Compounds

Brix Maritime
Portland, Oregon
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Samnle Desienatio DateSamoled " !J ~ S"Matrix "' "' Q '" '0 Q U - ,
0 ~ "'MW·5 Water 02128/03 0.5 11 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 15 12 0.97 0.5 U 0.5 U

MW-5Dup Water 02128/03 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 16 14 1.10 0.5 U 0.5 U
MW-5 Water 01130/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 05 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0.5 U 1.8 0.5 U 0.5 U 0.5 U ·0.5 U

MW-5Dup Water 01130/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 2.0 , 0.5 U 0.5 U 0.5 U 0.5 U
MW-5 Water 05105105 0.5 U 0.5 U 0.5 U 05 U 05 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0.5 U 17 0.5 U 0.5 U 0.5 U 0.5 U

MW-6. Water 07107103 05 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 05 U 20 U 05 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 05 U 05 U 05 U 0.5 U 0.5 U
MW-6 Water 10IJ6/03 0.5 ,u 0.5 U 05 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 u 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.74 0.5 u· 0.5 U 0.5 U
MW-6 Water 01130/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 u 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-6 Water 04/29/04 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0.5 U 05 .u 0.5 U 0.5 U 0.5 U 0.5 U
MW-6 Water 07/26/04 0.5 ,U 05 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-6 Water 10/29/04 0.5 JJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U OS U 2 U 0.5 U 0.5 U 0.5 11 0.5 U 0.5 U 0.5 U 0.5 U
MW-6 Water 05105105 0.5 U 0.5 U 0.5 U 0.5 U 05 U 05 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 05 U 0.5 u 0.5 U 0.5 U 0.5 U 0.5 U
MW-6 Water 11122105 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

MW-7 Water 07107/03 0.5 U 0.5 u 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 11 0.5 U 0.5 U 0.5 U 0.5 U
MW-7 Water 10/16/03 0.5 U 0.5 U 0.5 U 0.5 ·U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0.5 U 0.5 V 0.82 05 U 0.5 U 0.5 U
MW-7 Water 01130104 0.5 U 0.5 U 0.5 U 0.5 u 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 0.5 U 0.5 U
MW-7 Water 04129104 0.5 U 0.5 U 0.5 U 05 U 05 U 0.5 U 20 U 0.5 U 05 U 0.5 U 0.5 U 20 U 0.5 U 0.5 U 05 U 2 U 0.5 U 0.5 u 0.5 11 0.5 U 0.5 U 0.5 U 0.5 U
MW-7 Water 07126/04 05 U 0.5 U 0.5 U 0.5 U 05 U 0.5 U 20 U 0,5 U 0,5 U 0,5 U 0,5 U 20 U 0,5 U 0,5 U 0.5 U 2 U 05 U 0.5 U 0.5 B 0.5 U 0.5 u 0,5 U 0,5 U
MW-7 Water 10129104 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 20 U 0,5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0,5 U 0.5 U 2 U 0.5 U 0.5 U 0.5 U 05 U 0,5 U 0.5 U 0.5 U
MW-7 Water 05105105 0,5 U 0.5 U 0.5 U 0.5 U 05 U 05 U 20 U 0,5 U 0.5 U 0.5 U 0,5 U 20 U 0,5 U 0,5 U 0,5 U 2 U 0,5 U 0,5 U 05 U 0.5 U 0.5 U 0.5 U 0.5 U
MW-7 Water 11/22/05 0.5 U 0.5 U 0.5 U 0,5 U 05 U 0.5 U 20 U 0,5 U 0.5 U 0.5 U 0.5 U 20 U 0.5 U 0,5 U 0.5 U 2 U 0,5 U 0.5 U 0,5 U 0,5 U 0.5 U 0.5 U 0.5 U

. MW-8 Water 02125105 0.5 U 0.54 0.5 U 0.5 U 0.5 U 05 U 20 U 0.5 U 5.8 0.5 U 0,5 U 20 U 0.5 U 0.5 U 0,5 U 2 U 0.5 U 0,5 U 0,5 U 0.86 0.5 U 0.5 U 0.5 U

NOTE: Water concentrations areinllgIL. Soil concentrations are in pg/kg. U == notdetected atorabovetheindicated method reporting limit J:II: estimated concentration.
D = thereported resultis from adilution. i = theMRLIMDL hasbeenelevated duetoa chromatographic interference.

,
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tableA.
Volatile Organic Compounds

Brix Maritime
Portland, Oregon

,
:
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d

0
0-

0 0 0 e
0es • 0- 0

-5 0 0 0 e 0 0• ~
0 0 0 0 0

~
0e 0-

N 0 0 0

~
N 0

0 .8 • 0
~ ~

0 0 .20
-" e • 0 • 0 N 5 0 .8 '"0 0- 0 • ,e

~ 5 5 0 0 0 ~
0 ~ e '. ~ 5 0 g ~ :§ 0 0 0 <i> e e a
N U 5 0 N ~ .c 0 ~ ~
0 !'J Z 0 ~ .E! .8 " 0 e ] N e 0 Z Z 0 .c
0 N :9 0 0 0

~ a 0 e,e 0 .8 B .5 a 'E- z 0 z~
.2 0

~ ~
e

~
u .;j 0c-,

t7 .o ~
e e i= ~ e '" I7 ~0- 0 Z -" ~ e .2 .2 .2 ,e :Ee 0-

~: 3
a e '" J, '" ~ ~ "'

0

~-
~

"' " ". M •0- e '7 o
~ j t: ~ 'l; N. ~: l ~

Sample Designatio
0 :. N. ~.Matrix DateSamnled '" '" 0 N "

g ,
'"MW·5 Water 02128/03 24 0.5 U 0.5 U 0.5 U 110 D 2 U 2 U 26 2 U 75 D 27 0.5 U 2 U 0.5 U 87 D 0.5 U 0.5 U 2 U 2 U 23 2 U

MW·5Dup Water 02128/03 25 0.5 U 0.5 U 0.5 U, 110 D 2 U 2 U 30 2 U 99 D 30 0.5 U 2.3 0.5 U 110 D 0.5 U 0.5 U 2 d 2 U 25 2 U
MW·5 Water 01/30/04 9.7 0.5 U 0.5 U 0.5 U 49 2 U 2 U 2 U 2 U 2 U 38 0.5 U 2 U 0.5 U 82 D 0.5 U 0.5 U 2 U. 2 U 2.9 2 U

MW·5Dup Water 01130/04 11 0.5 U 0.5 U 0.5 U 56 2 U 2 U 2 U 2 U 2 U 39 0.5 U 2 U 0.5 U 84 D 0.5 U 0.5 U 2 U 2 U 3.4 2 U
MW·5 Water 05/05/05 50 0.5 U 0.5 U 2 U 140 D 2 U 2 U 2 U 2 U 2 U 41 0.5 U 2 U 0.5 U 120 Vi 0.5 U 2 U 2 tj 2 U 8.0 2 U

i
MW·6 Water 07/07/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U, 2 U 2 U 2 U
MW-6 Water 10116/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·6 Water 01130/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·6 Water 04129/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·6 Water 07126/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·6 Water 10129/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·6 Water 05/05/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 0.5 U 2 U 0.5 U 2 UJ 0.5 U 2 U 2 U 2 U 2 U ; ~MW·6 Water 11/22/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 2 U 2 U, 2 U 2 U

MW·7 Ware.: 07/07/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·7 Water 10116/03 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 u: 2 U 2 U 2 U
MW·7 Water 01130/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 d, 2 U 2 U 2 U
MW·7 Water 04129/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 05 U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U
MW·7 Water 07126/04 2 U 0.5 U 05 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 05 U 2 U 0.5 U 2 U 0.5 U 0.5 U 2 ~ 2 U 2 U 2 U
MW·7 Water 10129/04 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 05 U 2 U 0.5 U 05 U 2 U 2 U 2 U 2 U
MW·7 Water 05/05/05 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2UI 2 U 0.5 U 2 U 05 U 2UI 0.5 U 2 U 2 u 2 U 2 U 2 U
MW-7 Water 11122105 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.5 U 2 U 0.5 U 2 U 2 U 2 U 2 U 2 U,
MW-s Water 02125/05 2 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.5 U 2 U 0.,\ U 2 U 0.5 U 0.5 U 2 U 2 U 2 U 2 U

NOTE, Water concentrations are in).1g1L. Soilconcentrations are in pglkg. U == notdetected atorabove theindicated method reporting limit J= estimated concentration.
D= thereported result is from a dilution. i = theMRLiMDL hasbeenelevated dueto a chromatographic interference. i

BRIX003579
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TABLE 5
Seep Sampling Study

PAHs
Brix Maritime

Portland, Oregon

SampleDesignation MW-2 Seep . River Seep (surface) Seep (0.5 feet)

Matrix Water. Water Water Soil Soil

Units flg/L flg/L flglL flglkg ug/kg

Date Sampled 09/29/05 09/29/05 09/29/05 09/29/05 09/29/05

LPAHs LPAHs LPAHs

Naphthalene 0.020 U 0.027 0.020 U 72 8.1

Acenaphthylene 0.020 U 0.020 U 0.020 U 17 5.1 U

Acenaphthene 0.020 U 0.020 U 0.020 U 20 5.1 U

Dibenzofuran 0.020 U 0.020 U 0.020 U 9.5 5.1 U

Fluorene 0.020 U 0.020 U 0.020 U 26 5.1 U

Phenanthrene 0.020 U 0.037 0.029 J 210 46

Anthracene 0.020 U 0.020 U 0.020 U 56 11

2-Methylnaphthalene 0.020 U 0.02 U 0.02 U 16 5 U
Total LPAH 0.06 0.03 266 65

HPAHs HPAHs HPAHs

Fluoranthene 0.020 U 0.024 0.081 J 220 47

Pyrene 0.029 0.11 0.095 J 450 81

Benz(a)anthracene 0.020 U 0.020 U 0.022 J 97 31

Chrysene 0.020 U 0.020 U 0.037 J 120 37

Benzo(b)fluoranthem 0.020 U 0.020 U 0.020 U 97 24
Benzo(k)fluoranthene 0.020 U 0.020 U 0.020 U 79 22

Benzo(a)pyrene 0.020 U 0.020 U 0.023 J 150 39

Indeno(1,2,3-cd)pyrene 0.020 U 0.020 U 0.020 U 150 31
Dibenz(a,h)anthracene 0.020 U 0.020 U 0.020 U 16 5.1 U
Benzo(g,h,i)perylene 0.020 U 0.020 U 0.020 U 180 31

TotalHPAHs 0.03 0.21 0.26 1559 343

NOTE: IlgIL" micrograms per literor partsper billion.

J..estimatedconcentration.

U .. not detectedator above theindicatedmethod reportinglimit.

I
I
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Figure 1
Site Location Map

Brix Maritime' ,
Portland, Oregon
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Stonmwater Catch Basin

PotentiometricSurface
Contour In Feet

o

-12 -

Figure 2
Well Location and Potentiometric SurfaceMap (November 22, 2005)

Brix..Maritime...
Portland, Oregon

SMW·1· Monitoring WenLocation and Number

(20.63) GroundwaterElevation in Feet
(NAVD 88)

SEEPO Seep SampleLocation

Source: Aerial photograph acquired from WAC. Corp. 1991.
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Appendix A

Field Sampling Data Package
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OVERVIEW

PURGING AND SAMPLING

Anchor Environmental, L.L.C.
665(JSW Redwood'Eane, Suite 110'
Portland, OR 97224
Phone 503.670.1108
Fax 503.670.1128

4:<.,: ANCH0R
~j, ENVIRONMENTAL, l.l.C.

Memorandum

To: File 990056-01

BRIX003585

Quality control consisted of collecting and analyzing one duplicate sample from MW-3. Trip
blanks were submitted for VOC analysis by USEPA Method 8260and gasoline by NWTPH-Gx.

Before sampling, wells were purged of at least three casing volumes of groundwater until field
parameters (temperature, pH, specific conductivity, and dissolved oxygen) stabilized,
Temperature, pH, specific conductivity, and dissolved oxygen values were measured and
recorded after each casing volume was removed. Field sampling parameters are presented in
the attached table.

From: Kelly R. Titkemeier

Date: November 28, 2005

Re: November 2005 Groundwater Sample Collection at Brix Maritime, Portland, Oregon

Each well waspurged using a peristaltic pump and pump tubing that was connected to
dedicated polyethylene tubing. As purging for each well finished, pumping rates were reduced
and samples were collected directly from the pump tubing.

SAMPLE HANDLING AND SHIPPING

On November 22,2005,Anchor measured groundwater elevations in monitoring wells MW-1
through MW-8 and recorded the elevation of the river from the on-site staff gauge.
Groundwater samples were collected from monitoring wells MW-l, MW-2, MW-3, MW-4,
MW-6, and MW-7 (MW-5 had insufficient water to sample). Seven water samples (including
one duplicate sample) were submitted for analysis of VOCs by u.s. Environmental Protection
Agency (USEPA) Method 8260; gasoline by NW1PH-Gx; diesel and heavy oils by NW1PH-Dx;
and PAHs by USEPA Method 8270-SIM. Trip blanks were submitted for VOC and NW1PH-Gx
analyses.

Seven samples and two trip blanks were placed in iced shipping containers and transported by
courier to Columbia Analytical Services (CAS), Kelso, Washington under chain of custody
documentation.
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Attachments: Table of Sampling Field Parameters
Water Level Survey
Field Sampling Data Sheets
Chain-of-Custody Documentation

Confidential Business Information

File 990056-01
November28,..:2005'"
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-------------------
Table

Sampling Field Parameters
Brix Maritime

November 2005

Depth to Pore Specific Dissolved

Date Water Volumes Gallons Conductance Temperature Oxygeu

Well Bliud Code Sampled (feet) Purged Removed pH lIS °C mJUL

Monltorinz Wells

MW-1 BM-1l2205-7 11122/2005 20.78 4 1.2 6.35 861 16.18 0.24

MW-2 BM-1l2205-4 11/22/2005 22.07 3 1.2 6.47 635 15.69 1.78

MW-3 BM-1l2205-5 11/22/2005 21.97 3 1.5 6.28 370 16.88 0.15

MW-4 BM-11220S-3 11/22/2005 10.85 3 2.1 6.55 361 15.64 0.32

MW-5 NS NS Ns NS NS NS NS NS NS

MW-6 BM-1l22OS-2 11/22/2005 20.58 3 2.4 6.40 495 15.12 0.12

MW-7 BM-1l2205-1 11/22/2005 22.05 3 1.5 6.44 426 15.24 0.46

QAlQC

MW-3 mup) BM-1l2205-6 11122/2005 21.97 3 1.5 6.28 370 16.88 0.15

Note: NS - Not Sampled

P:\Projects\BRIX\Sampling\T&M2005\Brix Table_112205

BRIX003587
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Project No. : 990056-01

Depth to Water Measurements
Brix Maritime

Portland, Oregon'

MW-2 III /J~ /D5 0'3 I'X I;:;<.a. D:;z. ~

MW-6 II /b\~ /DSI()'=? DO ,9..0.5'K .u

MW-4 II/AA/o5 O?;ai.o ID.'~"5 11.0h.;+e... "61,("5/1 ,-v/~_)( -1~_,,, 'llu."',T o",'''I''c1 e.
MW-S 11/9/)./05 O"3ti-::r ;<,Q,DO hl.A.Jlr{)Ca.~hD)f\ o&olr OR.. Y

\\Union\PortIand\Projects\BRlX\Data\Waterlevel fonn

\'\0 \/1::", ble.... ,::,:>he.e.(\ C\ ICJVl25 5 hOl"'e.../;V1e..

1f'I1""~

Anchor Environmental, L.L.c. Site: Brix Maritime

Note: DTW Denth to Water: DTP - Depth to Product
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'C

NA

i./

NifU5ed]

HEAVY

NA

12"= S.675

{Water ColumnxGallft]

Volume (gal)

o .:;I.. '2.,

0'(00

(503) 670-1128

Xl
X3f-~;'-':":~:LI

4.080

YES NO

YES NO

YES NO

YES

YES YES

YES NO

Sample Depth:

Pump/Bailer Inlet Depth:

IOarity,Color)

Diss O2 (mgll) "WaterQuality

None

H2S04

RNO,

RNO,

NaOH

Other

DUPI~~

BLIND ID: £':, {V\ - II;;J,8- 0 S-- -=r-
WELL ID: M W- I

Preservative [circle] Ice Filter pH

DTP-DTW / DTB-DTW

.s-: I .1-1;;:(.

6650 SW Redwood Lane, Suite 110

Portland, OR 97224

(503) 670-1108 Fax:

0.653 6"= 1.469 10"=

{product'lbickness} fWaterColunm}

/ .

t:J4f2 If/l,MM~
(SIGNA )

BRIX003589

W I NW (.uG~ I MEDIUM I
? TEMPERATURE: I",=("""~,,,:¥g-:,---,"-.,...,.......,,-,----,

u.: f'b -Wl.L

JQrc1elUUts]

/f..JJ • I'f) . mr,:d..

Office:

0.367 4"=

B 1 BW

RAIN

0.163 [)3"=

pH E Cond (J.1S) OF Temp(oC

Purge Start Time: 1'3,::3.0

0.04:ri 2"=

Portland, Oregon

Brix Maritime

0.00

Date Time DT-Bottom DT-Product _ DT-Water

/ /

O...

2 P:, . D 0[0
3 ts 0·9

1 1:::. ().-<..

WIND FROM: NINE (E)I BE

WEATHER: ~UNNY» CLOUDY

BOlTLETYPE TYPICAL ANALYSIS ALLOWED PER BOrrLETYPE (Orcle applicable orwrite non-standard analysisbelow)

/ /: 250,500, 1L

TotalBottles (include duplicate count): ~

GreenPoly / /: 250,500, IL

WhitePoly / /: 250,500, 1L

VOA Glass iI f;ld./6<:: 13 :SS .P ("6) ( 40~

Yellow Poly / /: 250,500,IL

AmberGlass 1/ /dJ./CE: )"3 :5"5 D (2') 2S0@:QP

Bottle Type Date Time Method Amount & Volume mL

{Casmg] {SeledA Gl lCumulativeTotals)

HYDROLOGYILEVEL MEASUREMENTS (Nearest 0.01ft\

FIELD SAMPLING DATA SHEET

VOA-Glass (8021) @Z60Bj) (BTEX) ~;9:> ~

"g 2i AMBER_ Glass : tt~ *HOD)~H~ (TI'H-418.1) (OIl&Grease)

~ ~ WHITE-Poly (pH) (Conductivity) (TDS) (TSS) (BOD) (Turbichty) (Alkalinity) (HCOJCOa) (0) (50,) (NOa) (NOv (F)
<~
",", IL=.:.:.:;L:,:.OW:-.:-P~o!,-y__+:ICO,.:.D:.:)-:-,,-(To.;.;q::.-.:(T.;.;o~tal,.:.po.:.:.::..)-,(T;.;.o;;.:tal_K._!&hl_N~"",og:.:m,,-).:.:(NH='):.....:.(N_o:..,/N_o.::.') -1

ti.i a n-
,.,m ,,;::;GREEN=~-P::o~!y___l..cICy~'""="')'-------------------------__,_-----_lro lii n-
~ Co REDTOTAL-Po!y I"') ISb) (E.) (E') lCo) ICd) lCo) (0) lCu) (p.) (Ph) IMg) (Mn) IN!) lAg) I") (11) M (zn) IHg) (K) (N.)

REDDlS50LVED-Poly (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (Cr) (Cu) (Fe) (Pb) (Mg) (Mn) (NI) (Ag) (Sc) (1'1) (V) (Zn) (Hg) (K) (Na) (Hardness) (Silica)

(I /{)..i)./C£ ifb: Oi

RedDiss. Poly / /: ~ 2S0,SOO, 1L

Meas. Method § Purged (gal)

·Gal/lt-(dia./2)'xO.l63 1"=

Red Total Poly / /: ~1 250,SOO,lL

§ METHODS: (A)Submerslblel'ump (5)peristaltic Pump (C)Dispo~ble Bailer(D)PVC'!'eflon Bailer(E)Dedicated Bailer(F) Dedicated Pump(G)Other"

GROUNDWATER SAMPLING DATA (if productis detected, do NOTsample)

PROJECT NAME:
SITE ADDRESS'

WATER QUALITY DATA

SAMPLER:~ J7.+l:e (/1e ;e..r

I
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·C

5.875

Nifused)

0·3"6
I. /4

12"=

(503) 670-1128

rnrrl .. :lnnr....nri"t.. nnitcl

!WaterColumnxGaVft]

Volume (gal)

Xl
X 31--"':-:-'",,-=rl

4.08010"=

DTB-DTW

IWater ColurnnJ

1.469

Pump/BailerInlet Depth:

ICarity, Color)

Diss 0, (mg/I) . Water Quality

(LIgpY MEDIUM HEAVY

TEMPERATURE:rb..·.2FA~;-d.~.:.....,..,..--"..,.-::.J

6"=

Other

?

DUPI~

WELL 10: JtV[ I;\) - ;;J.

DTP-DTW

6650 SW Redwood Lane, Suite 110

Portland, OR 97224

(503) 670-1108 Fax:

0.653

IProdudThicknessl

.--/ .

JS InC' 115',9
is. ("c, JITs

rQrcleurv.ts}

IS. Lo'l /fS:=r-

W I NW

4"c

Office:

0.367

S I SW

RAIN

0.163Y 3"c

pH E Cond (IlS) ·F Temp ~C

((J. 4+

Purge Start Time: I;;t.: D4

: 250,500,lL None YES NO NA

: 250,500,lL H2SO4 YES NO

: 250,500, lL NaOH YES NO

: ~ 250, 500, lL HNO, YES NO

: ...:J..lt;>. 250,500,lL HNO, YES YES

: 250,500,lL YES

DT-Bottom DT-Product DT-Water

hi.Lj.l../

0.041 1('2"c

NE I(E' J SE

H) CLOUDY

--- .EASUREMENTS (Nearest 0.01 It)

Brix Maritime

Portland, Oregon

0.00

O·L.
0·'6

)

:>

AMBER~ Glass 1i'AHy (TPll.HOD) ((NwTPH-D..# (TPH-418.1) (On &.Gtease)

WHITE~Poly (PH) (Conductivity) (TDS) (TSS) (BOD) (Turbidity) (Alkalinity) (HC03!'C03) (0) (50'> (NO~) (NO:) (F)

YELLOW - Poly (COD) (roC) (foW PO~) (fotal Keldahl Nitrogen) (NIi~) (NO.$JOu

GREEN ~Poly (Cyanide)

REDTOTAL· Poly (hi (Sbl (Bo) (B,) (Co) (Cd) (Co) (0) (""I.eF,) IPb) (MO) (Mnl (NIl (Ag) (5,) (TI) (V) (Zn) (Hoi (K) (N.)

REDDISSOLVED_Po!y (As) (Sb) (Bar (Be) (Ca) (Cd) (Co) (0) (CU) (Fe) (Ph) (Mg) (Mn) (Nt) (Ag) (Se) (TI) (V) (Zn) (Hg) (1<) (Na) (Hardness) (Silica)

Date Time

3

4

o

2

1

/ / :

Gal/lt-(dia./2)'xO.l63 l"c

[Casmg] ISelectA~G) ICumuiativeTotals}

White Poly / /

WIND FROM:t~N~~Dt~~~!j~tj~~~jjl;fEj~~~ooitn~L~~~WEATHER:

HYDROLOGY/L

BottleType Date Time Method Amount & VolumemL Preservative [circle] Ice Filter pl-I

/ /

FIELD·~·AMPLING DATA SHEET'

Yellow Poly / /

Total Bottles (iuclude duplicate count): ?f

Green Poly / /

BOTTLE TYPE TYPICAL ANALYSIS ALLOWED PERBOrnE TYPE(Qrcleapplicable orwritenon-standard analysisbelow) .

Meas. Method § Purged (gal)

Red Diss. Poly / /

Red Total Poly / /

§ METHODS: (A)Submersible Pump (B) Penstaltic.Pwnp(C)DisposableBailer(D)PVCII'eflon Bailer(8) Dedicated Bailer(F) Dedicated Pump (G)Other"

PROJECT NAME:

SITE ADDRESS:

GROUNDWATER SAMPLING DATA (if product is detected, doNOT sample) Sample Depth:

WATER QUALITY DATA

II/'J:)../r£ (Fb: 1'6'

Confidential Business Information



30.s

[Oanty, ColorJ

BRIX003591

BLIND 10' 6 (Y) - I (:j?,;)os- '5"
WELL 10: (11 W'- 3.

{Qrcle units)

6650 SW Redwood Lane, Suite 110

Portland,OR97224

Office: (503) 670-1108 Fax: (503) 670-1128

Portland Oregon

FIELD SAMPLING_DATA SHEET

Brix Maritime

[Casing} ISelectA G} [Cumulative Totals]

PROJECT NAME:

SITE ADDRESS' r , ..

~-- DUr IJ):.-::&.fY\ - / I~OS- L» NA j

WIND FROM: N L..NE E....{ SE S SW W NW ( LIGHT) MEDIUM HEAVY

WEATHER: If SUNNY \ CLOUDY RAIN ? TEMPERATURE:r· jI s;:..::J.. . ·C
fnrr!p;,nnrnnn"t...,mlhol

HYDROLOGYILE V "L lVlEASUREMENTS (Nearest 0.01 ft\ fProductThickness] [Water Column] [Water Column x G,d/it}

Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume (gal)

II 1:Jj. los 05.1: iD 2'-/..')( .------~ ~ J.'17- ---~ 2. .)S'3 Xl O.4~

I I : .L /- . X3 I ·3'8'.--- - e,

GaVlt-(dia./2)'xO.163! 1"~ 0.04111 2"~ 0.163 1;S"~ 0.367 4"= 0.653 6"= 1.469 10"c 4.080 12"= 5.875
§ METHODS: (A)Submersible Pump(B)Peristaltic Puntp-{GrElispSSa[;i;I1ailE:r (0) PVC/Teflon Baller(E) Dedicated Bailer(F)DedicatedPump (G)Other"

GROUNDWATER SAMPLING DATA (if productisdetected, doNor sample) Sample Depth: Nifusedl

Bottle Type Date Time Method Amount &:Volume mL Preservative (clrde] Ice Filter pH -.J

VOAGlass II 1~/t>5" IS:OO .6 CD ( 40mi.J (!feD ~ NO l/
Amber Glass . 111m..lrb' 13:0D e (2) 250,@p)(lL) (None))Hoj (H2S0<l YES') I(NO' c--:
WhitePoly I I : 250,500,lL None YES NO NA

YellowPoly I I : 250,500,lL H2SO, YES NO

GreenPoly I I : 250,500,lL NaOH YES NO

RedTotalPoly I I : -'f:JCR.t 250,500,lL HNa, YES NO

RedDiss. Poly I I : ~ 250,SOO,lL HNO, YES 'YES

I I : 250,500,lL YES

TotalllottJ<!S (include dnplicate count): .~ Ii,,)
BOTILETYPE 1YPICAL ANALYSIS ALLOWED PERBOlTLE'n'PE (Qrcle applicable orwritenon-standard analysisbelow)

VOA~G1ass< ~O"I{{B26D~(BTEX) (1NWTl'H:'ciJ> -
"'m AMBER-Glass (PAHI )(l'PH-HaD) ~NWTPH-bgJ (IPH-418.1) (Oil &Grease)
"e.
~,=:- WHITE-Poly (pH) (Conductivity) (TD$) (fSS) (80DI [I'mbidlty) (Alkalinity) (HCOyC03) (a) (504) (N°3) (NO~ (PI
<JQ

YELLOW - Poly (COD) (foC) (TotalPO,-) (TotalKeidahl Nitrogen) (NH,I (NO,/NO~","-0

~'" GREEN-Poly (Cyanide)
m~

" m REDTOTAL-Poly ~~~~~~~~~~~_~~~"~M_~~~",e.

RED DISSOLVED - Poly (h) (Sb) (8'1 (8.) (Co) (Cd) (Co) (Crl (Cu) (F.) (Pb) (MO) (Mn) (NI) (AO) (So) (TI) M(tn) (Iig) ~ (N,) (Ii"dn.,,) ~ill"l

WATER QUALITY DATA Purge Start Time: I)...: ~ '3' Pump/Bailer Inlet Depth:

Meas. . Method § Purged (gal)' - pH ECond(J.lS) OF Temp(·C Other' Diss 0, (mgll) - Water Quality -

4 . .
3 1:> I . ..c; (0";('£ 'Z":::/4' ) /10''66 -7-7.0 O. r<::; etr:>.af/< (010.... /2<:<::.
2 P 1·0 ' O."Q']< 3~ 1-=t-.(J3 -%,{o o.s«; /' leaV' coloV'/e.,c,c:
1 b 0·5 t~ -d.c:; ~5SQ /(n.<:'1 -&;IS: O·gg ,....I~V' Co/O\~}of'50S

.0 0.00 .
-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I

rCanty, Color}

BRIX003592

WELLID: VVl VJ-'--f

IQrdeunlts]

6650SW Redwood Lane, Suite 110
Portland, OR 97224

Office: (503) 670-1108 Fax: (503) 670-1128

Brix Maritime

Portland Oregon

PROJECT NAME:

lCasmgJ [Se1ectA-G} [Cumulative Totals]

SITE ADDRESS'

SAMPLER: ~Il~e:]j}reI'V\e i e.. ('
(PRINTED )

r .
~, DUPIn, NA'

WIND FROM: ~-, NE \ E/'I SE S SW W 1 NW (LIGHT) I MEDIUM HEAVY
WEATHER: \ SUNNY~) CLOUDY RAIN ? 1'EMPERATURE:I(·~<;" J. ·e

<, /' fri,.rlp >lnnrnnr!:.t" llnit<ll

HYDROLOGYILEVEt V!EASUREMENTS (Nearest 0.01 ft) {productThickness} JWaterCehrmn] {"Vater Colwnnx Gallft]

Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB·DTW Volume (gal)

\\/'}..'2·../05 . [Ji):;{ L:> 14.'l . »> 10 ·~S ~ 3·'1< Xl U./""4
/ / : . -' ~ . I»> . X3 I . '1-7..,

Gal/ft= (dia./2)'x 0.163 1":; 0.041<1 2"= 0.163 J.)3"= 0.367 4" :; 0.653 6"= 1.469 1 10"= 4.080 12"= 5.875
§ METHODS: (A)Subml!fsib\e Pump (B)Peri5taltie.p~-orspoSable Baller (0) PVClreflon Bailer (E) Dedic:ated Baller (F) Dedic:atedPump (G) Other"

GROUNDWATER SAMPLING DATA (if product is detected, doNOT sample) Sample Depth: ['Iifused}

Bottle Type Date TIme Method Amount & Volume mL Preservative [circle] Ice Filter pH ...J

VOAGlass 1\/~r6 /I :LfS D ( 6) {4lJIJll? (HCI~ em NO ,
1/

Amber Glass II /~/r5 II : Lf~ b (2-:; 250~ (09) (1.) ,.(NOhe}]H'a1;<H,SOJ ~ "1'10) ,/
White Poly / / :

~

250,500,IL None YES NO NA

Yellow Poly / / : 2S0, 500, lL H2SO, YES NO

Green Poly / / : 250,500,lL NaOH YES NO

RedTotal Poly / / : -r/!;! 250,500,lL HNO, YES NO

RedDlss.Poly / / : ~ 250,500,lL HNO, YES YES

/ / : 250,500,lL YES

Total Bottles (include duplicate count): 1)
BOTILETYPE TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE(Orele applicableor write non-standard analysisbelow)

·VOA-Glass (B021)(""O~(BTEX)(lNWTl'H'G);

1s. AMBER~ Glass WAHl:> (!'PH-HCID) tNWTPH-DX\ (TPH-418.11 (on&Grease)

..Q~ WHITE-Poly (PH) (Conductivity) (TDS) (ISS) (BOD) (l'urbidtty) (Alkalinity) (HCOYCOJ) (0) (SOt) (No,) (N02) (F)
;;:m

YELLOW-Poly (COD) ('fOC). (TotalP04) (Totat Keldahl Nitrogen) (NH3) (NOs/NOz)~=-0
~OJ GREEN-Poly (Cyonid,)
rnlo
~c. REDTOTAL-Poly ~~~~~~~R~~N~_~~~~M~~~~

REDDISSOLVED-Poly (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (Cr) (01) (Fe) (Ph) (Mg) (Mn) (Ni) (Ag) (Se) (TI) (V) (Zn) (Hg) (K) (Na) (Hardness) (Silica)

WATER QUALITY DATA Purge Start Time: I : IS Pump/Bailer Inlet Depth:

Meas. Method §- Purged (gal) pH "R Cond 0-,5) 'F Temp('C Other Diss 0, (mg/!) . Water Quality

4 . .
3 £, f).. (p .S$"" 3(p I f5'.i.P'-! 1-11 '3:~ O.~ cl eO'" colCMf e.,,<;
2 f) I .L (0 ·sc;: 3(03 /5·55" -IfO.1'l D.S:?! I"klllf' ('do~lp_<..c..
1 is 0·--:;' Lo·S-to '-="(0 t.-f (5.43 -IDT,£" 0- 3-=r c.Jea,,, co/o;"les<:.. .
0 0.00

,.

Confidential Business Information



lyg

FIELD SAMPLING DATA SHEET

ANCHOR 6650 SW Redwood Lane, Suite 110-z Portland, OR 97224
, -;!p ENVIRONMENTAL. L.L~C. Office: (503) 670-1108 Fax: (503) 670-1128

PROJECT NAME: Brix Maritime WELLID: MlAJ-S
SITE ADDRESS: Portland, Oregon BLIND ID: tJO 5AfY/PU:: - Df2.. I(

DUPIn. ~ NA-'WIND FROM: N I.N]: (E )1 SE S I SW W INW ( UGHT) I MEDIUM HEAVY
WEATHER: /SUNNY/ CLOUDY RAIN ? l J:llVlrERATURE:1(0 F'l'" J. °e

rnrrl .."nnrnnri"t,,"nlt.:'

HYDROLOGYILEVEL MEASUREMENTS (Nearest 0,01 It) [ProductThickness] {WalerColumn} IWater ColumnxGal/it)

Date Time D'l-Bottom DT-Product DT-Water DTP-DTW /DTB-DTW Volume (gal)

1\ I 'XJ.,. IC!5 09:.: 1-/."7" ,1;;'/.4S .s-: ~::l. 00 "./ o .'-15:' Xl 1\. II
I I : L. ./' . X3 I V \

Gal/it .. (dia.j2)2 x 0.168 1"= 0,041 1r2'= 0,16VI 3"= 0,367 I 4"= 0,653 6"= 1.469 10"= 4,080 12"= 5.875
§ METHODS: (A)Submersible Pump(B)PerlstalHc1'uriip(C) Disposable Bailer (D)JlVClreflonBailer (E)Dedicated Bailer(F)DedicatedPump(G)Other"

GROUNDWATER SAMPLING DATA (if productis detected, do NOTsample) 1Sample Depth: Nifusedl

Bottle Type Date Time Method Amount & Volume mL Preservative r~rdeJ Ice Filter pH ~

VOAGJass I I : 6 40ml , Ha YES NO

Amber Glass I I : 2 250,500, 1L\ (None) (Ha) ,sO,) YES NO

WhiteFol.- I I :/ <, 250, 500, 1L None YES NO NA

YellPPoly 7'----..1 /: -, 250, 500, 1L \ H,SO, YES NO

Gr mPoly I r-: ~ 250,500,lL \ NaOIj YES NO

Red talPoly I I \ :\ 1 250, 500, 1L '\" HN~ YES NO

Re iss.Poly I I 1\ : \ 1} 250,500,lL Fl:Ffo, YES YES

I I .\ : \ / 250, 500,n, \ YES

TotalBottlls(int de dup¥cate count);. \
BOlTLETIPE TIP! :ALANA :YSIS ~LOWED PER BOTTLE TYl'E (Circle applicable or,\rite non-standard analysisbelow)

VOA~Glass (8021) ",,"OB) ~ (NWTl'H-G) \ -
'Om AMBER- Glass (PAR) (TI'tl-Hcn:\ (NWTPH- -418.1) (Oil&-Grease) \"a.
~~ 'WHITE-Poly (PH)I (Condo\oti"'ly)\ (TDS) (TSS) (BOD) (T~) (Alkalinity) (liCO,JCO,) (p) (SOd (N03) (NO~) (F)

<;: " YELLOW-Poly (C9O) (Toq\ (To I PO.) (Total.KeldahlNitrogen) ~ (NOyN02l \.!!lw
GREEN-Poly Cy""''''') \ -, \~

" :REDTOTAL-Poly ./ ("') (Sb) (B,) (B~ (~~~R~"N __ ~N~~M~~~~«
romDISSO~ Poly ("') (Sb) (8') (8.) (I(. (Cd) (Co) (Cr) (Cu) (Fe) (Pb) (Mg) (Mn) (Ni) (Ag) (Se) (TJ) (V) (Zn) (Hg) (K) (Na) (Hardness) (Silica)

./
WAY RQUALITYDATA Purge Start Tir e: : Pump/Bailer Inlet Depth:

Meas; . Meiliod ~ Purged (gal) pH ECond(~) 0 "C Other Diss 0, (mg/J) -Willer Qlialily

4 .'f \ I \ ·
3 - . .\ ·
2

I \ .\-t ·
1 I \. . \ ·
° - ojJo . f \ ·Casin} lSelectA-Gj lOunuiative Totals] [OreIeunits} [Clari ,Color

ii

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAMPLER:i.e.u~.I+k.e.me..i e..c
(PRINTED ) -------_._---

BRIX003593

Confidential Business Information



--•

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

NA

raadty, Color]

(503) 670-1128

DUPID~

WELL 10: (V] W- I..£J

6650SW Redwood Lane, Suite 110

Portland, OR 97224

(503) 670-1108 Fax:

ICircleunlts]

Office:

FIELD SAMPLING DATA SHEET

Brix Maritime

Portland, Oregon

WIND FROM

WEATHER

GIL

lCaslngl [SelectA G) rCumulativeTomls]

PROJECT NAME:

SITE ADDRESS:

: N ~-l--Nll... I(VI SE S I SW W I NW (LIGHT) I MEDIUM I HEAVY

:If' SUNNY./ CLOUDY RAIN ? TEMPERATURE:It1J.so °C
In .....].. "mwnT>rl.. t.. "nit.:l

HYDROLO y EVEL MEASUREMENTS (Nearest 0.01It) [product Thickness] JWater CoI=1 {Water Columnx Galllt]

Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume (gal)

III / ~/f!> 09:00 25"..;z .s-: .dO·SiS .~ '4 .(o;)... Xl D·75
/ / : . . .>. . .>, X3 ~·~G

GaVlt· (<lia./2)'x 0.163 1"= 0.041.....1-"2.. = 0.163 j) 3" = 0.367 4"= . 0.653 6"= 1.469 10"= 4.080 12u = 5.875

§ .METHODS: (A)SubmersiblePump(B)PerlstaHicPump sposableBaller(0) PVC'feflonBailer(E)DedicatedBailer(F) DedicatedPump(G)Other"

GROUNDWATER SAMPLING DATA (if product is detected, doNOTsample) Sample Depth: Nifused}

Bottle Type Date Time Method Amount &. Volume mL Preservative [circle] Ice Filter pH ..J
VOAGlass 1\ /~/r£ 1O:5D B C:Y ( 40mI) Hg) ~ rN0--l V

AmberGlass II /8J../c5' ID:s;() .2, '('V 250~ xNOn~(H2S0'> rYE.§...! (N'§) V
White Poly / / : 250,5oo,lL None YES NO NA

Yellow Poly / / : 250,500,11. H2SO4 YES .NO

Green Poly / / : 250,500,lL NaOH YES NO

RedTotalPoly / / : -1 ;;;;" 250,500,11. HNO, YES NO

RedDiss. Poly / / : ~{t1 I-- 250,500, 1L HNO, YES YES

/ / : 250,SOO,lL '. YES

TotalBotti';'; (include duplicate count): '7S
BOTlLETYPE TYPICAL ANALYSIS ALLOWED PER :BOTTLETYPE (Orcle applicable orwritenon-standard analysisbelow)

~VOA~Glnss · (8021) (li26.9PJ-' (BTllX)('oo~
'Ow AMBER- Glass w.AiJY ('!PH-HCID) (fNWlJ'H-Dx» (TPH-418.1) (Oil &Grease)w c.
~~ WHITE-Poly (PH) (Condu'."'ly) (T1lSf (TSS) (BOD) (Turbidity) (Alkalinity) (HCOyC03) (0) (SO,) (N03) (NOv (F)
C(~

YELLOW~Poly (COD) (TOq (TotalP04.) (Total KeldahlNitrogen) (NH3) (N03!'N02l
~'".- 0
~OJ GREEN-Poly (Cyanide)roli3
~c. REDTOTAL-Poly M~~~~~~~~~N~~~~~~M~~~~

REDDISSOLVED-Poly (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (Cx) (CU) (Fe) (Ph) (M:g) (Mn) (Nl) (Ag) (Se) en) (V) (Zn) (Hg) (K) (Na) (Hardness) (Silica)

WATER QUALITY DATA Purge Start Time: 10: £2."6 Pump/Bailer Inlet Depth:

Meas. MelIlDcf§ Purged (gal) pH E Cond (IlS) OF TempCoC; Other Diss 0, (mg/l) 'Water Quality

4 · .
3 .D ~ .l,j tv . '-!O I- '15 IS: fB.. 1-/10,0 O·r~ dell.".· ce,Ie-.,n e s: '\
2 e- · i» &, .l-iD t: '13 /5. /(" 1/:1.£0 O. JL C i€t{V' ceiCl/' es.s
1 J:> D·"b (g.'-IJ L Z%\ IS· 0< J 1-1/0,=1- O. JC deo.V' coioil'/eS1
0 0.00 . .

I I

i~LlJ:lI;J;0<""
(SIGNATURE) \ ----------

BRIX003594

- ----,---"-

Confidential Business Information



FIELD SAMPLING DATA SHEET

''l

BRIX003595

[Oanty, Color)

(503) 670-1128

DUPID' NA

WELL ID: 1'\1\ \A: -=t-
BLIND ID: • I \J t~-r fi>(I'\- 1/;2;J.()5- I

6650 SW Redwood Lane, Suite 110

Portland, OR 97224
(503) 670-1108 Fax:

[Clrcle unlts]

Office:

Brix Maritime

Portland, Oregon

WlNDFROM

WEATHER

HYDROLOGY~EVELMEASUREMENTS

[CaslI\g) [SelectA GJ lCumulativeTotals)

SITE ADDRESS:

PROJECT NAME:

~ ----."
:

N J.__
(E .A SE S Isw w I NW iUGHT .1 MEDIUM I HEAVY

: (SUNNY "" CLOUDY RAIN ? TEMPERATURE:r'F;50 'C
fri"rlp ;>nnrnnri"h',mlhol

i (Nearest 0,01 ft) lProductThickness] {WaterCo umn] •{Water Column xGallft}

Date Time DT-Bottom DT-Product DT-Water DTP-DTW DTB-DTW Volume (gal)

II /9Q..tiE: n0:o(p ;;;S· I .------- ,%)..os; ,/ '3 ·0'.5 Xl V.50
/ / : . -~. . / X3 I . t.j'1

G.Jilt· (clia./2)' x 0.163 1";::; 0.041 Ii"= 0.163) 3"= 0.367 4"= 0.653 6"c 1A69 10"= 4.080 12"= 5.875

§ METHODS: (A)Submersible Pump(B)PeristalticPump (CTPlSposabie Bailer(D)PVC/Te.fIon Bailer(E)DedicatedBailer(F)Dedic:atedPump (G)Other"

GROUNDWATER SAMPLING DATA (if product isdetected, doNOT sample) Sample Depth: f"JifusedJ

BottleType Date Time Method Amount & Volume mL Preservative [circle] Ice Filter pH -V
VOAGlass 11@/rh 01:$5 D (0 ( 40ml/ (Hg) I(YE§) 1(Ng) ,/'

AmberGlass II/tWas D'1:5S e:, (2) 25o(SOj(1i:) (Non~}/®5J> (H,S0 4) r1ES' J(NO/, V
White Poly / / : 250,500,lL None YES NO NA

YellowPoly / / : 250,500,lL H,S0 4 YES NO

Green Poly / / : 250,500,lL NaOH YES NO

RedTotalPoly / / : ~ 250.500,lL HNO, YES NO

RedDiss. Poly / / : ~ 250,500,lL HNO, YES YES

/ / : 250,500,lL YES

TotalBottles (include duplicate count): c;(
BOTnETYPE TYPICAL ANALYSISALLOWED PERBOYnE TYPE (Circle applicable orwritenon-standard analysisbelow)

VOA'~GJass (B021)("260Y (BTEX) (jNWl'PH.GI ;;>
"C m AMBER- Glass IPAHV (TI'a-HClD) (1NwJjH.nxi>(TI'a-41B.l) (On ~G"",)m Q.

~,::- WHITE-Poly (PH) (Condu~tivlty) [IDS) [ISS) (BOD) (Ilubidity) (Alkalinity) (HC03l'COa) (0) (50,) (NOa) (NOv (F)
<~ YELLOW - Poly (COD) rroci (fotalPO,) (l'otalKeldahlNltrogen) (NH3) (N0JINOv",;e
-0
~<D GREEN-Poly (Cyanide)rolE
~Q. REDTOTAL-Poly ~~~~~~~~~"N~~~~N~M~_~~

RED DISSOLVED - Poly (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (Cr) (OJ) (Fe) (Ph) (Mg) (Mn) (NI) (Ag) (Be) eI'!) M (Zn) (Hg) (K) (Na) (Hardness) (SilI~a)

•
WATER QUALITY DATA Purge Start Time: 09 : 35 ~ Pump/Bailer Inlet Depth:
Meas.. Method! Purged (gal) pH E Cond (J.lS) "F TemJ DC' Other Diss 0, (mg/l) Water Quality .

4 .
3 J .5 10' LfLf UT ;5.c?4 J!fp,'j- 0·40 Heal" (Di().f'I'C!;"10\ (p
2 \ ·0 (p .4~ Lf 3>3 15· ser _cJ=f/ D.S! HeM' {D (D./I J.c5. "
1 ::, 1") ·5 &'·43 43Lf 15·ss -'1/.9 O. Glcr ~1;(;111-1c, c.k,v.., " 1Ho
0 0.00 J U u. .

.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

--.---- ---------

Confidential Business InfOlillation
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REMARKS

IX

(CIRCLEONE)

BRIX003596

'iNDICATE STATE HYDROCARBONPROCEDURE: AK CA WI( NORTHWESTflTHER:

SPECIAL INSTRUCTIONS/COMMENTS:

Circlewhich melals are to be analyzed"

Requested Report Date

INVOICE INFORMATION
P.O. # _

BIIITo: _

TURNAROUND REQUIREMENTS

__24hr. __46hr.

__5 Day

\/Standard (.10·15 working days)

__Provide FAX Results

REPORT REQUIREMENTS

_ I. Rouline Report: Method
Blank, Surrogate, as
required

L II. ReportDup., MS, MSD as '-:~:::::~~~~~=:::7.d...:!t~~!..§rre:~J::l.YI~2Q!~!QtLEf~~~§:....~~~~~~1m~~!:L~!§:!====~~~Qt:!§L---i
required

_III. Data ValidationReport
(includesall raw data)

_IV. CLP DeliverableReport

V. EDD-.

RELINQUISHEDBY: RECEIVEDBY:RECEIVED BY:

Signature DatefTime

Printed Name Firm

Signature

PrintedName

Date/Time

Firm

Signature

Printed Name'

Datemme

Firm

Confidential Business Information
RCOC #1 06/03
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AppendixB

Laboratory Report

Coafideatilll Busiaess Iaformlltioa

BRIX003597



Please 'call if you have any questions. My extension is 3281.

Enclosed are the results of the sample(s) submitted to our laboratory on September 30, 2005. For
your reference, these analyses have been assigned our service request number K0504406.

1\11 analyses were performed according to our laboratory's quality assurance program. The test
results meet requirements of the NEL1\C standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(C1\S) is not responsible for use of less than the complete report. Results apply only to the items
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the
report.

---------

BRIX003598

• c~~~:rI~~19 Services''':'
An Employee ~ Owned Company

Page 1 of 1f1

(360) 636·1068 fax

AC1L Seal ofExcellence Award

(360) 577-7222

Service Request No: K0504406

NELAP Accrediled

Kelso, Washington 98626P.O. Box 479

October 20, 2005

HE: BRIX Maritime/990056-01

Columbia Analytical Services, Inc.

~Ac..?f 
{f,'.' V--

Abble Spielma
Project Chemist

Respectfully submitted,

Dear John:

1\S/jeb

John Renda
1\nchorEnvironmental
6650 SW Redwood Lane
Suite 110
Portland, OR 97224

is •

1317 South 13th Avenue
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1
ASTM

I A2LA

CARB

1 CAS Number .

CFC

1 CFU

DEC

1 DEQ

DHS

1 DOE

DOH

I. EPA

ELAP

1
GC

GC/MS

1
LUFT

M

MCL

1
MDL

1 MPN

MRL

1 NA

NC

1 NCASI

ND

1 NIOSH

PQL

1 RCRA

SIM

1
TPH

tr

1
1
1

Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department ofEnvironmental Conservation

Department ofEnvironmental Quality

Department ofHealth Services

Department ofEcology

Department ofHealth

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a'

substance allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council ofthe Paper Industry for Air and Stream Improvement

Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.

..0'0·0(r2
BRIX003599
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Inorganic Data·Qnalifiers···

'* The resultis an outlier. See casenarrative.

# The control1imit criteriaisnot applicable. See casenarrative.

B The analyte was foundin the associated methodblank. at a levelthatis significant relativeto thesampleresult.

E The resultis an estimate amount because the valueexceeded the instrument calibration range.

J Theresultis an estimated concentration that is less thanthe:MRL butgreaterthanor equalto the MOL.

D The compound was analyzed for,but wasnot detected CUNon-detecttl
) at or abovethe :MRLIMDL.

The :MRLIMDL has beenelevated dueto a matrixinterference.

X See casenarrative.

Metals Data Qualifiers

# The control limit criteriais notapplicable. See casenarrative.

B Theresultis an estimated concentration that is Jess than theMRL butgreaterthanor equalto the MDL.

E The percentdifference for the serialdilution wasgreaterthan 10%,indicating a possiblematrixinterference in the sample.

M The duplicate injectionprecision was notmet. .

N The Matrix Spikesamplerecovery isnotwithin controllimits. See casenarrative.

S Thereportedvaluewas determined by theMethodof StandardAdditions (MSA).

U The compound was analyzed for,butw~ not detected eNon-detecttl ) at Dr abovethe :MR.LIMDL.

W The post-digestion spikefor furnace AA analysis is out of controllimits, whilesampleabsorbance is less than50%of spike
absorbance.

TheMRLIMDL hasbeenelevated dueto a matrixinterference.

I
I
I
I
I

x
•
+

See casenarrative.
The duplicate analysisnot withincontrollimits. See casenarrative.

The correlation coefficient for theMSAis lessthan 0.995.

OOOTf3··

BRIX003600

Additional Petroleum Hydrocarbon Specific Qualifiers

Thechromatographic fingerprint of the samplematchesthe elutionpatternof the calibration standard..

Thechromatographic fingerprint of thesampleresembles a petroleum product,but the elutionpatternindicates thepresence of
a.greater amount oflighter molecularweightconstituents than the calibration standard.

The chromatographic fingerprint of the sampleresembles a petroleum product, but the elutionpatternindicates thepresence of
a greateramountofheaviermolecular weightconstituents thanthe calibration standard..

The chromatographic fingerprint of the sampleresembles an oil,but doesnotmatchthe calibration standard.

Thechromatographic fingerprint ofthesampleresembles a petroleum productelutingin'approximately the correctcarbon
range, but the.elution patterndoesnotmatchthe calibration standard.

The chromatographic fingerprint doesnot resemble a petroleum product.

Organic Data Qnalifiers

•

L

F

o
y

Z

P

H

Theresultis an outlier. See casenarrative•

The controllim.it criteriais not applicable. See casenarrative.

A tentatively identifiedcompound, a suspected aldol-condensation product

The analyte was foundin the associated methodblank: at a levelthatis significant relativeto the sampleresult.

The analyte was qualitatively confirmed usingGeIMS techniques, patternrecognition, or by comparing to'historical data

Thereported result is froma dilution.

Theresultis an estimateamount because thevalueexceeded the instrument calibration range.

Theresultis an estimatedconcentration that is less thanthe:MRL butgreaterthanor equalto the:MDL.

Theresultispresumptive. The analyte was tentatively identified, but a confirmation analysis was notperfonned..

The GCor ffilLC confirmation .criteria wasexceeded. The relative percentdifference is greaterthan40% between thetwo
analytical results(25%for eLP Pesticides).

Thecompound was analyzed for,butwas not detected ("Non-detect") at or abovethe MRLIMDL.

The:MRLIMDL has beenelevateddueto a chromatographic interference.

X See casenarrative.

u

#

A

B

C

D

E

J

N
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Case Narrative
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I

II COLUMBIA ANALYTICAL SERVICES, INC.

[I

[I

Client:
Project:
Sample Matrix:

Anchor Environmental
Brix Maritime
Water, Soil

CASE NARRATIVE

Service Request No.:
Date Received:

K0504406
9/30/05

[I

[I

fl
I
[I

[I

[I

[I

[I

[.

[I

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported
for all applicable organic analyses. Additional quality control analyses reported herein include: MatrixlDuplicate
Matrix Spike (MSIDMS), and Laboratory Control Sample (LCS).

Sample Receipt

Two soil and three water samples were received for analysis at Columbia Analytical Services on 9/30/05.No
discrepancies were noted upon initial sample inspection. The samples were received in good condition and
consistent with the accompanying chain of custody form. The samples were stored in a refrigerator at 4°C upon
receipt at the laboratory.

Polynuclear Aromatic Hydrocarbons by EPA Method 8270C

Surrogate Exceptious:
The control criteria were exceeded for all surrogates in sample BM-092905-2. The sample appears to have been
double spiked with surrogate spike solution during the extraction process. Surrogate recoveries for this sample are
at approximately twice expected leveL A reanalysis was not performed because insufficient sample was available.
All oilier surrogate recoveries for the associated samples and batch QAlQC results indicate the analysis was in controL
No further corrective action was appropriate.

No other anomalies associated with the analysis of these samples were observed.

[I

II
000 1 5

BRIX003602
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Chain of Custody
Documentation

Confidential Business Information
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-
COC#

-SR#:._.ll"-~....L.~ _

OFJ
--

PAGE
------'olumbPAnal)'lioal

Servioes 'NC.
An Elll]Jloyee,. Ownnd Cllll1lJallY 317 South 13th Ave.• Kelso, WA 98626 • (360)577-7222 • (BOO) 695-7222x07 • FAX (360)636-1068

REMARKS

- :) 1\ SO " ,. \ ., ' ~ >('

..
h"

;;", h

"Y' ';

.~ , d:,
-\",- "

.... .... .,
INVOICE IJ'jFORMATION

P.O. # _
Bill To: - _

Circle which metals are tobe analyzed:,
Total Melfi-Is: Al As Sb 8a Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Sa Sr TI Sn V Zn t-lg

Dissolved Metals: AI As Sb Ba Be B Ca Cd Co Or co Fe Pb Mg Mn Mo Ni K Ag Na Se Sr TI Sn V Zn Hg

'INDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHER:

SPECIAL INSTRUCTIONSicOMMENTS:

(CIRCLE ONE) '.

BRIX003604

;> Requested Report Date

RELINQUISHED BY:RELINQUISHEg By:

~ ?/]b/D') D9iIt>
~ vat'l'lTime, .

Printed Name "F"',,:;:m~"----

n.; J ~'f?EJ}ffD~Y~ /.(fO
~ Y ~llj(

Signature Datettk:>
printed Name Firm

Signature

Printed Name

DatefTime

Firm

Signature

Printed Name

RECEIVED BY:

DatefTime

Firm

Confidential Business Information
RGOG #1 06/03



BRIX003605

0.08.
._-----~--

G N

f5) N

6) N

i N

(~)
N

N

gJ N

N

~
N

N

N

X N

Lb N

N

-i N

Y N

•

" Rec'd out of
SamplelD Reagent Volume Lot Number Bottle TVDe Temperature Initials

..

'\ 1\
v~

I. Were cnstody seals on outside ofcoolers?

If yes, how many and where? _

-------

Samples that required preservation or received out of temperature:

RESOLUTION: _

2. Were custody seals intact?

3. Were sIgnature and date present on the custody seals?

4. Is the shipper's airbill available and filed? Ifno, record airbill number:

5. COC#

Columbia Analytical Services Inc. PC'--'-'-----':....::..:::...
Cooler Receipt and Preservation Form

projec1JClientJLJn"",ch"-.·.!!LCr Service RequestKOJ~ tf70 tR
Cooler received on q',Jl)iJ5 and opened on q'3!J-tJ5 bY.-1I4iL=""- _

Temperature of cooler(s) upon receipt: ('C)

Temperature Blank: ('C)

Were samples hand delivered on the same day as collection?

Were custody papers properly filled out (ink, signed, etc.)?

Type ofpacking material present'-"(lE-~+/-\l,.lI.J\(.JaLl.k"""-r--------------
~ /

8. Did all bottles arrive in good condition (unbroken)?

9. Were all bottle labels complete (i.e analysis, preservation, etc.)?

10. Did all bottle labels and tags agree with custody papers?

11. Were the correct types of bottles used for the tests indicated?

12. Were all of the preserved bottles received at the lab with the appropriate pH?

13. Were VOA vials checked for absence of air bubbles, and ifpresent, noted below?

14. Were the 1631 Mercury bottles checked for absence of air'bubbles, and ifpresent, noted below?

15. Did the bottles originate from CAS/K or a branch laboratory?

16. Are CWA Microbiology samples received with >112 the 24hr. hold time remaining from collectlon?

17. Was Cl2/Res negative?

Explain any discrepancies: _

6.

7.

I

I
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Total Solids
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AnchorEnvironmental
BRIX Maritime/990056-01
Soil

Total Solids

CULUMJllA ANALYTiCAL SERVICES, INC.

Analytical Results

Result
Notes

Units: PERCENT
Basis: Wet"

00010

BRIX003607

Result

Service Request: K0504406

Date
Analyzed

10/03/2005 65.7
10/03/2005 74.2

Date
Received

09/30/2005
09/30/2005

Date
Collected

09/29/2005
09/29/2005

Lah Code

K0504406-004
K0504406-005

NONE
160.3M

Prep Method:
Analysis Method:
Test Notes:

Client:
Project:
Sample Matrix:

Sample Name

BM-092905-4
BM-092905-5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Printed: 10/05/2005 14:53I u:\Stealth\Crysta1.rpt\Solids.rpt
Page 1 of 1

SuperSet Reference: W0517027

Confidential Business Information



Printed: 10/05/2005 14:53
u:\Stealth\Ctystal.rpt\Solids rpt

DuplicateSample Summary
Total Solids

COLUMBIAANALYTICAL SERVICES, INC.

QAlQC Report

AnchorEnvironmental
BRIX Maritime/990056-01
Soil

BRIX003608

Page I of 1

----_._._-

00011
--~._.

Service Request: K0504406
Date Collected: 09/29/2005
Date Received: 09/30/2005
Date Analyzed: 10/03/2005

Units: PERCENT
Basis: Wet

Relative
Percent Result

Average Difference Notes

74.0 <I

SuperSet Reference: WOS17027

73.8

Duplicate
Sample
Result

74.2

Sample
ResultLab Code

K0504406-005

NONE
1603M

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

BM-092905-5

Sample Name

I
I
I
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I
I
I
I
I
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Polynuclear Aromatic Hydrocarbons
EPA Method 8270C

Confidential Business Information
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I Client:
Project:I Sample Matrix:

I

Analytical Results

Anchor Environmental
BRIX Maritime/990056-01
Water

Polynuclear Aromatic Hydrocarbons

Service Request: K0504406
Date Collected: 09/29/2005
Date Received: 09/30/2005

Sample Name: BM-Q92905-1 Units: ugILI Lab Code: K0504406-001 Basis: NA

Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270C 81M

I Dilution Date Date Extraction
Analyte Name Result "Q MRL Factor Extracted Analyzed Lot NoteI Naphthalene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
2-Methylnaphthalene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Acenaphthylene NDU 0.020 I 10/04/05 10/07/05 KWG05l7093

I Acenaphthene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Dibenzofuran NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Fluorene NDU 0.020 I 10/04/05 10/07/05 KWG0517093

I Phenanthrene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Anthracene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Fluoranthene NDU 0.020 I 10/04/05 10/07/05 KWG0517093

I Pyrene 0.029 0.020 I 10/04/05 10/07/05 KWG0517093
Benz(a)anthracene NDU 0,020 " I 10/04/05 10/07/05 KWG0517093
Chrysene NDU 0,020 I 10/04/05 10/07/05 KWG0517093I Benzo(b)fluoranthene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Benzo(k)fluoranthene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Benzo(a)pyrene NDU 0.020 I 10/04/05 10/07/05 KWG0517093

Indeno(I,2,3-cd)pyrene NDU 0.020 I 10/04/05 10/07/05 KWG0517093I Dibenz(a,h)anthracene NDU 0.020 I 10/04/05 10/07/05 KWG0517093
Benzorg.h.ijperylcne NDU 0.020 I 10/04/05 10/07/05 " KWG0517093

I
I Surrogate Name

Fluorene-dlO
Fluoranthene-dlOI Terphenyl-dl4

Control Date
%Rec Limits Analyzed Note

70 24-lll 10/07/05 Acceptable
91 26-123 10/07/05 Acceptable
103 25-146 10/07/05 Acceptable

"00013
Page 1 ot I

BRIX003610

SuperSetReference; RR53300

Form IA'- organic
Merged

Printed:" 10/19/2005 16;00;35I u:\Stealth\CrystaLtpt\Fonnlm rpt

I
I
I

Conunents:

1-----------------

Confidential Business Information



Polynnclear Aromatic Hydrocarbons

Sample Name: BM-092905-2 Units: ugLL
Lab Code: K0504406-002 Basis: NA

Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270C SIM

Dilntion Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed , Lot Note

Naphthalene NDU 0.020 1 10/04/05 10/07/05 KWG0517093
2-Methyluaphthalene NDU 0.020 1 10/04/05 10/07/05 KWG0517093
Acenaphthylene NDU 0.020 1 10/04/05 10107105 KWG0517093

Acenaphthene NDU 0.020 1 10/04/05 10/07/05 KWG0517093
Dibeuzofurau NDU 0.020 1 10/04/05 10/07/05 KWG0517093
Fluorene NDU 0.020 1 10104/05 10/07/05 KWG0517093

Phenanthrene 0.029 0.020 1 10/04/05 10/07/05 KWG0517093
Anthracene NDU 0.020 1 10/04/05 10/07/05 KWG0517093

Fluoranthene 0.081 0.020 1 10/04/05 10/07/05 KWG0517093

Pyrene 0.095 0.020 1 10/04/05 10/07/05 KWG0517093
Benz(a)anthracene 0.022 0.020 1 10/04/05 10107105 KWG0517093

Chryseue 0.037 0.020 1 10/04/05 10107105 KWG0517093

Benzo(b)fluorauthene NDU 0.020 1 10/04/05 10107105 KWG0517093
Benzo(k)fluorauthene NDU 0.020 1 10/04/05 10/07/05 KWG0517093
Benzo(a)pyrene 0.023 0.020 1 10/04/05 10107/05 KWG0517093

Indeno(I,2,3-cd)pyren'e NDU 0.020 ' 1 10/04/05 10/07/05 KWG0517093
Dibeuz(a,h)authracene NDU 0.020 1 10/04/05 10107105 KWG0517093
Benzo(g,h,i)perylene NDU 0.020 1 10/04/05 10/07/05 KWG0517093

Control Date
Surrogate Name %Rec Limits Analyzed Note

Fluorene-dl0 122 24-111 10/07/05 Outside Control Limits
Fluorauthene-dl0 142 26-123 10/07/05 Outside Control Limits
Terphenyl-dl4 181 25-146 10/07/05 Outside Control Limits

Printed: 10/1912005 16:00:37
u;\Stealth\Ctysta1.Ipt\Formlm.rpt Merged

I
I
I
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I
I
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I
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00014

BRIX003611

Service Request: K0504406
Date Collected: 09/29/2005
Date Received: 09/30/2005

Page I of 1
SuperSetReference: RR53300

Form lA - Organic

l..ULUIVlljJ1\.1\.l~1\..L r IJ.l...AL ~EKV 1l..J!..~, .!.Nt.:.

Analytical Results

Anchor Environmental
BRIX Maritimel990056-01
Water

Comments:

Client:
Project:
Sample Matrix:

Confidential Business-Infmmalion---- ---
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I Analytical Results

Client: Anchor Environmental Service Request: K0504406
Project: BRIX Maritime/990056-0 1 Date Collected: 09/29/2005

I Sample Matrix: Water Date Received: 09/30/2005

I Polynuclear Aromatic Hydrocarbons

Sample Name: BM-092905-3 Units: ugIL

I Lab Code: K0504406-003 Basis: NA:

Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270CSlM

I Dilntion Date Date Extractiou
Analyte Name Result Q MRL Factor Extracted Analyzed' Lot Note

I Naphthaleue 0.027 0.020 1 10/04/05 10/07/05 KWG0517093 .

2-Methylnaphthalene NDU 0.020 1 10/04/05 10/07/05 KWG05I7093
Acenaphthylene NDU 0.020 1 10/04/05 10/07/05 KWG0517093

I Acenaphthene NDU 0.020 1 10/04/05 10/07/05 KWG05I7093
Dibenzofuran NDU 0.020 1 10/04/05 10107105 KWG0517093
Fluorene NDU 0.020 1 10/04/05 10/07/05 KWG0517093

I
Phenanthrene 0.037 0.020 1 10/04/05 10107105 KWG0517093
Anthracene NDU 0.020 1 10/04/05 10107105 KWG0517093
Fluoranthene 0.024 0.020 1 10/04/05 10/07/05 KWG0517093

I Pyrene 0.11 0.020 1 10/04/05 10/07/05 KWG05I7093
Benz(a)anthracene NDU 0.020 1 10/04/05 10/07/05 KWG05I7093
Chrysene NDU 0.020 1 10/04/05 10/07/05 KWG0517093I Benzo~)fluoranthene NDU 0,020 1 10/04/05 10/07/05 KWG0517093
Benzo(k)fluoranthene NDU 0.020 1 10/04/05 10/07/05 KWG0517093
Benzo(a)pyrene NDU 0.020 1 10/04/05 10/07/05 KWG0517093I Indeno(I,2,3-cd)pyrene NDU 0.020 1 10/04/05 10/07/05 KWG05I7093
Dibenz(a,h)anthracene NDU 0.020 1 10/04/05 10/07/05 KWG0517093
Benzo(g,h,i)perylene NDU 0.020 1 10/04/05 10/07/05 KWG05I7093

I
I Surrogate Name

Fluorene-dlO

I
Fluoranthene-dlO
Terphenyl-dl4

Control Date
%Rec Limits Analyzed Note

74 24-111 10/07/05 Acceptable
98 26-123 10/07/05 Acceptable
117 25-146 10/07/05 Acceptable

00015

BRIX003612

I
I
I

Comments:

I-.,.----------------.,.---~

Printedr 10/19/2005 16:00:39I u:\Slealth\Cl)'stal.rpt\Formlm rpt Merged

Form IA - Organic Page 1 of 1
Superset Reference: RR53300
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Polynnclear Aromatic Hydrocarbons

Sample Name: Method Blank Units: ug/L
Lab Code: KWG0517093-3 Basis: NA

Extraction Metbod: EPA 3520C Level: Low
Analysis Method: S270C 8IM

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Naphthalene NDU 0.020 1 10/04/05 10/OS/05 KWG0517093
2-Methyluaphthaleue NDU 0,020 1 10/04/05 1O/0S/05 KWG0517093
Acenaphthylene NDU 0.020 1 10/04/05 1O/0S/05 KWG0517093

Acenaphthene NDU 0.020 1 10/04/05 10/0S/05 KWG0517093

Dibenzofuran NDU 0.020 I 10/04/05 10/08/05 KWG0517093

Fluorene NDU 0.020 1 10/04/05 10/08/05 KWG0517093

Phenanthrene NDU 0.020 1 10/04/05 10/0S/05 KWG0517093

Anthracene NDU 0.020 1 10/04/05 10/08/05 KWG0517093

Fluoranthene NDU 0.020 1 10/04/05 10/08/05 KWG0517093

Pyrene NDU 0.020 1 10/04/05 10/0S/05 KWG0517093
Benz(a)anthracene NDU 0.020 1 10/04/05 10/08/05 KWG0517093

Chrysene NDU 0.020 1 10/04/05 10/08/05 KWG0517093

Benzo(b)fluoranthene NDU 0.020 1 10/04/05 1O/0S/05 KWG0517093
Benzo(k)fluoranthene NDU 0.020 I 10/04/05 10/08/05 KWG0517093
Benzo(a)pyrene NDU 0.020 1 10/04/05 10/08/05 KWG0517093

Indeno(I,2,3-cd)pyrene NDU 0.020 1 10/04/05 10/08/05 KWG0517093
Dibenz(a,h)anthracene NDU 0.020 1 10/04/05 1O/0S/05 KWG0517093
Benzo(g,h,i)perylene NDU 0.020 I 10/04/05 10/08/05 KWG0517093

Control Date
Surrogate Name %Rce Limits Analyzed Nole

Fluorene-dl0 80 24-111 10/08/05 Acceptable
Fluoranthene-dl0 92 26-123 10/08/05 Acceptable
Terphenyl-dl4 127 25-146 1O/0S/05 Acceptable

Printed: 10/19/2005 16:00:41
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Service Reqnest: K0504406
Date Collected: NA
Date Received: NA

~agQ 0P!r6 1
Superset Reference: RR53300

Analytical Results

Form IA- Organic

Anchor Environmental
BRIX Maritime/990056-0l
Water

Comments:

Client:
Project:
Sample Matrix:
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I Client:
Project:I Sample Matrix:

Analytical Results

Anchor Environmental ~
BRIX Maritime/990056-01
Soil

Service-Requestr K{)504406
Date Collected: 09/29/2005
Date Received: 09/30/2005

I Polynuclear Aromatic Hydrocarbons

Sample Name: BM-092905-4 Units: ugIKgI Lab Code: K0504406-004 Basis: Dry

Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C S1M

I Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot NoteI Naphthalene 72 5,0 1 10/06/05 10107105 KWG0517137
2-Methylnaphthalene 16 5,0 1 10106/05 10107105 KWG0517137

Acenaphthylene 17 5,0 1 10/06/05 10107/05 KWG0517I37

I Acenaphthene 20 5,0 1 10/06105 10107/05 KWG0517137
Fluorene 26 5.0 1 10/06/05 10/07/05 . KWG0517137

Dibenzofuran 9.5 5.0 1 10/06/05 10107105 KWG0517I37

I Phenanthrene 210 5.0 1 10106/05 10107105 KWG0517I37
Anthracene 56 5.0 1 10106/05 10107105 KWG0517J37
Fluoranthene 220 5.0 1 10106/05 10107/05 KWG0517I37

I Pyrene 450 5.0 1 10/06/05 10107/05 KWG0517I37
Benzo(b)l1uoranthene 97 5.0 1 10106/05 10107/05 KWG0517137
Benzo(k)l1uoranthene 79 5.0 1 10106/05 10107/05 KWG0517137I Benz(a)anthracene 94 5.0 1 10106/05 10107/05 KWG0517I37
Chrysene 120 5.0 1 10/06/05 10107/05 KWG0517I37
Benzo(a)pyrene 150 5.0 1 10/06/05 10/07/05 KWG0517I37

Indeno(1,2,3-cd)pyrene 150 5.0 1 10/06/05 10/07/05 KWG0517I37I Dibenz(a,h)anthracene 16 5.0 1 10/06/05 10/07105 KWG0517137
Benzotg.h.ijperyfene 180 5.0 1 10/06/05 10/07/05 KWG0517137

I
I Surrogate Name

Fluorene-dl0
Fluoranthene-dlOI Terphenyl-dl4

Control Date
°/oRee Limits Analyzed Note

44 10-122 10/07/05 Acceptable
44 10-129 10/07/05 Acceptable
48 32-134 10/07/05 Acceptable

00017

BRIX003614
~~--------

I
I
I

Comments:

I-------------------".~

Printed: 10/19/2005 16:00:43I u:\Stealth\Crysta1.rpt\Fonnlm.rpt Merged
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Polynnclear Aromatic Hydrocarbons

Sample Name: BM-092905-5 Units: ug/Kg
Lab Code: K0504406-005 Basis: Dry

Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C SIM

Dilution Date Date Extraction
Aualyte Name ResultQ MRL Factor Extracted Analyzed Lot Note

Naphthalene 8.1 5.1 I 10/06/05 10/06/05 KWG0517137
2-Methylnaphthalene .ND U 5.1 1 10/06/05 10/06/05 KWG0517137
Acenaphthylene NDU 5.1 I 10/06/05 10/06/05 KWG0517137

Acenaphthene NDU 5.1 I 10/06/05 10/06/05 KWG0517137
Fluorene NDU 5.1 I 10/06/05 10/06/05 KWG0517137
Dibenzofuran NDU 5.1 1 10/06/05 10/06/05 KWG0517137

Phenanthrene 46 5.1 I 10/06/05 10/06/05 KWG0517137
Anthracene 11 5.1 1 10/06/05 10/06105 KWG0517137
Fluoranthene 47 5.1 I 10/06/05 10/06/05 KWG0517137

Pyrene 81 5.1 I 10/06/05 10/06/05 KWG0517137
Beuzo(b)t1uorauthene 24 5.1 I 10/06/05 10/06/05 KWG0517137
Benzo(k)t1noranthene 22 5.1 I 10/06/05 10/06/05 KWG0517137

Benz(a)anthracene 31 5.1 1 10/06/05 10/06/05 KWG0517137
Chrysene 37 5.1 1 10/06/05 10/06/05 KWG0517137
Benzo(a)pyrene 39 5.1 I 10/06/05 10/06/05 KWG0517137

Indeno(1,2,3-cd)pyrene 31 5.1 1 10/06/05 10/06/05 KWG0517137
Dibenz(a,h)anthracene NDU 5.1 1 10/06/05 10/06/05 KWG0517137
Benzo(g,h,i)perylene 31 5.1 I 10/06/05 10/06/05 KWG0517137

Control Date
Surrogate Name %Rec Limits Analyzed Note

Fluorene-dlO 54 10-122 10/06/05 Acceptable
Flnoranthene-dlO 70 10-129 10/06/05 Acceptable
Terphenyl-dl4 62 32-134 10/06/05 Acceptable

Anchor Environmental
BRIX Maritime/990056-0 I
Soil

Client:
Project:
Sample Matrix:

Comments:

Printed: 10/19/2005 16:00:45
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Form IA- Organic
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COLUMBIA ANALYTICAL SERVICES, INC.

• Analytical Results

Client: Anchor Environmental Service Reqnest: K0504406

•Project: BRlX Maritimel990056-01 Date Collected: NA
Sample Matrix: Soil Date Received: NA

• Polynuclear Aromatic Hydrocarbons

I
Sample Name: Method Blank Units: ugIKg
Lab Code: KWG0517137-5 Basis: DIY

Extraction Method: EPA 3541 Level: Low

•Analysis Method: 8270C SIM

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note•Naphthalene NDU 2.5 1 10/06105 10/06/05 KWG0517137
2-Methylnaphthalene NDU 2.5 1 10/06/05 10106/05 KWG0517137
Acenaphthylene NDU 2.5 1 10/06/05 10106/05 KWG0517137

• Acenaphthene NDU 2.5 1 10/06/05 10106/05 KWG0517137
Fluorene NDU 2.5 1 10/06/05 10/06/05 KWG0517137
Dibenzofurau NDU 2.5 1 10/06/05 10106105 KWG0517137

• Phenauthrene NDU 2.5 1 10/06/05 . 10/06/05 KWG0517137
Anthracene NDU 2.5 1 10/06/05 10/06/05 KWG0517137
Fluorauthene . NDU 2.5 1 10/06/05 10/06/05 KWG0517137

• Pyrene
NDU 2.5 1 10/06/05 10106105 KWG0517137

.Benzo~)fluorauthene NDU 2.5 1 10/06/05 10106/05 KWG0517137
Benzo(k)fluorauthene NDU 2.5 1 10/06/05 10/06/05 KWG0517137

• Benz(a)anthracene NDU 2.5 1 10106/05 10106/05 KWG0517137
Chrysene NDU 2.5 1 10/06/05 10/06/05 KWG05'17l37
Benzo(a)pyrene NDU 2.5 1 10/06/05 10/06/05 KWG0517137

• Indeno(1,2,3-cd)pyrene NDU 2.5 1 10/06/05 10106105 KWG0517137
Dibenz(a,h)authracene NDU 2.5 1 10/06/05 10/06/05 KWG0517137
Benzoig.h.ijperylene . NDU 2.5 1 10/06/05 10106105' KWG0517137

•
• SurrogateName

F1uorene-d10

•

F1uorauthene-d10
Terphenyl-dlzl.

Control Date
%Rec Limits ·Analyzed Note

57 10-122 10/06/05 Acceptable
62 10-129 10/06/05 Acceptable
70 32-134 10/06105 Acceptable

00019

BRIX003616
----------

Comments:

•••
I-----------------~

•

Printed: 10/19/2005 16:00:46
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Extraction Method: EPA 3520C
Analysis Method: 8270C SIM

Sample Name Lab Code Sur! Sur2 Sur3

BM-092905-1 K0504406-00 1 70 9'1 103
BM-092905-2 K0504406-002 122 * 142 * 181 *
BM-092905-3 K0504406-003 74 98 117
Method Blank KWG0517093-3 80 92 127
Lab Control Sample KWG0517093-1 84 96 122
Duplicate Lab Coutrol Sample KWG0517093-2 78 92 109

Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Anchor Environmental
BRIX Maritime/990056-01
Water

Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbous

Service Request: K0504406

Units: PERCENT
Level: Low

I
I
I
I
I
I
I
I
I
I
I

Confidential Business Infocmation

Results nagged with an asterisk e) indicate values outside control criteria.

Results nagged witha pound(#) indicatethe control criteria is not applicable.

Surrogate Recovery Control Limits (%)

Sur! = Fluorene-dlO
Sur2 = Fluoranthene-dlO
Sur3 = Terphenyl-dl4

Printed: 10/19/2005 16:00:51
u:\Stealth\CJystal.rpt\F0nn2.rpt
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I
Client:

I Project:
Sample Matrix:

I

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Anchor Environmental
BRIX Maritime/990056-0 I
Soil

Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbons

Service Reqnest: K0504406

I Extractiou Method: EPA 3541 Uuits: PERCENT
Analysis Method: 8270C SIM Level: Low

I Sample Name Lab Code Snrl Sur2 Sur3

BM-092905-4 K0504406-004 44 44 48I BM-092905-5 K0504406-005 54 70 62
Method Blank KWG0517137-5 57 62 70

BM-092905-5MS KWG0517137-1 61 68 62
BM-092905-5DMS KWG0517137-2 48 55 50I Lab Control Sample KWG0517137-3 77 80 61
Duplicate Lab Control Sample KWG0517137-4 72 79 57

I
I
I
I
I
I
I
I
I Surrogate Recovery Control Limits (%)

10-122Sur 1 - Fluorene-dl.O
----~

Sur2 ~ Fluorauthene-dlO 10-129 BRIXOO3618I Sur3 ~ Terphenyl-d14 32-134

I
Results nagged withan asterisk (*) indicate valuesoutsidecontrol criteria.

Results flaggedwith a pound (it) indicate the control criteria is not applicable.

I Printed: 10/19/2005 16;00:55
u:\Stealth\C:ystal.rpt\Forrn2.tpt
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Extraction Metbod: EPA 3541
Analysis Method: 8270C SlM

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report .

Anchor Environmental
BRlX Maritime/990056-0l
Soil

Matrix SpikelDuplicate Matrix Spike Summary
Polynuclear Aromatic Hydrocarbons

BM-092905-5
K0504406-Q05

Service Request: K0504406
Date Extracted: 1010612005
Date Analyzed: 10106/2005

Units: ugIKg
Basis: DIY

Level: Low
Extraction Lot: KWG0517137

I
I
I
I
I

BM-092905-5MS BM-092905-5DMS IKWG0517137-1 KWG0517137-2

Sample
Matrix Spike Duplicate Matrix Spike

%Rec RPD IAnalyte Name Result Result Expected O/oRec Result Expected °laRec Limits RPD Limit

Naphtbalene 8.1 386 500 76 324 500 63 15-115 17 40
2-Metbylnaphtbalene ND 438 500 88 330 500 66 23-116 28 40 IAcenaphtbylene ND 402 500 80 322 500 64 30-117 22 40
Acenaphtbene ND 397 500 79 322 500 64 25-122 21 40
Fluorene ND 423 500 85 339 500 68 28-125 22 40

IDibenzofuran ND 412 500 82 331 500 66 27-121 22 40
Phenanthrene 46 415 500 74 345 500 60 20-136 19 40
Antluacene 11 415 500 81 341 500 66 33-129 20 40
Fluorantbene 47 432 500 77 342 500 59 22-145 23 40 IPyrene 81 505 500 85 452 500 74 18-146 11 40
Benzo(b)f1uorantbene 24 442 500 84 352 500 66 19-145 23 40
Benzo(k)f1uorantbene 22 399 500 76 336 500 63 20-144 17 40 IBenz(a)antbracene 31 438 500 81 364 500 67 17-144 18 40
Chrysene 37 445 500 82 368 500 66 26-139 19 40
Benzo(a)pyrene 39 467 500 86 375 500 67 19-147 22 40
Indeno(I,2,3-cd)pyrene 31 511 500 96 425 500 79 15-150 19 40 IDibenz(a,h)antbracene ND 497 500 100 411 500 82 21-143 19 40
Benzotg.h.ijperylene 31 452 500 84 386 500 71 i5-147 16 40

I
I
I
I

-----------_. IBRIXOO3619
Results nagged with an asterisk (*) indicate values outside control criteria.

Results flagged witha pound (#) indicate thecontrol criteria is notapplicable.

Percent recoveries and relative percent differences (RPD) are determined bythe software using values inthecalculation which have notbeen rounded.

----_.----

00022 I
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I
I Client:

Project:I Sample Matrix:

I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Anchor Environmental
BRIX Maritime/990056-0l
Water

Lab Control SpikelDnplieate Lab Control Spike Snmmary
Polynnclear Aromatic Hydrocarbons

Service Request: K0504406
Date Extracted: 10/0412005
Date Analyzed: 10107/2005

Extraction Method:I Analysis Method:

I
I Analyle Name

Naphthaleue

1
2-MethYlnaPhthalene
Acenaphthy1ene
Acenaphthene
Dibenzofuran

I Fluorene
Phenanthrene
Anthracene

I
F1uoranthene
Pyrene
Benz(a)anthracene
Chrysene

I Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

11ndenO(1,2,3-Cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

I
I
I
I
I

EPA 3520C Units: ngIL
8270C SlM Basis: NA

Level: Low
Extraction Lot: KWG0517093

Lab Control Sample Duplicate Lab Control Sample
KWG0517093-1 KWG05l7093-2
Lab Control Spike Duplicate Lab Control Spike

°/oRec RPD
Result Expected %Rec Result Expected %Rec Limits RPD Limit

2.13 2.50 85 1.86 2.50 75 32-124 13 30
2.02 2.50 81 1.73 2.50 69 19-133 16 30
2.24 2.50 90 2.08 2.50 83 36-128 8 30
2.28 2.50 91 . 2.07 2.50 83 36-126 9 30
2.42 2.50 97 2.20 2.50 88 10-167 10 30
2.46 2.50 99 2.25 2.50 90 41-130 9 30
2.39 2.50 95 2.20 2.50 88 43-129 8 30
2.41 2.50 97 2.1.9 2.50 88 36-131 10 30
2.62 2.50 105 2.47 2.50 99 45-139 6 30
2.85 2.50 114 2.57 2.50 103 38-143 10 30
2.46 2.50 98 2.98 2.50 119 45-131 19 30
2.51 2.50 100 2.30 2.50 92 47-132 9 30
2.37 2.50 95 2.24 2.50 89, 51-135 6 30
2,46 2.50 98 2.22 2.50 89 46-139 10 30
2.62 2.50 105 2.34 2.50 94 40-138 11 30
2.23 2.50 89 2.11 2.50 84 35-148 6 30
2.22 2.50 89 2.07 2.50 83 42-143 7 30
2.05 2.50 82 1.89 2.50 76 42-139 8 30

I Results flagged withan asterisk(*) indicate valuesoutsidecontrol criteria.

Percentrecoveries andrelative percent differences (RPD) aredetermined bythesoftware usingvaluesinthecalculation whichhavenot beenrounded.

I Printed: 10119/2005 16:01;02 Form 3C - Organic
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Extraction Method: EPA 3541 Units: ugIKg
Analysis Method: 8270C SIM Basis: DIY

Level: Low
Extraction Lot: KWG0517137

Lab Control Sample Duplicate Lab Control Sample
KWG0517137-3 .KWG0517137-4
Lab Control Spike Duplicate Lab Control Spike %Rec RPD

Analyte Name Result Expected %Rec Result Expected %Rec Limits RPD Limit

Naphthalene 388 500 78 377 500 75 43-108 3 40
2-Methylnaphthalene 461 500 92 442 500 88 40-117 4 40
Acenaphthylene 408 500 82 394 500 79 48-112 3 40
Acenaphthene 411 500 82 399 500 80 48-110 3 40
Fluorene 444 500 89 425 500 85 51-112 4 40
Dibenzofuran 431 500 86 413 500 83 47-113 4 40
Phenanthrene 400 500 80 401 500 80 52-114 0 40
Anthracene 418 500 84 405 500 81 53-118 3 40
F1uoranthene 454 500 91 450 500 90 55-124 1 40
Pyrene 415 500 83 403 500 81 49-131 3 40
Benzo(b)fiuoranthene 446 500 89 431 500 86 55-127 4 40
Benzo(k)fiuoranthene 410 500 82 428 500 86 57-127 4 40
Benz(a)anthracene 412 500 82 415 500 83 51-122 1 40
Chrysene 410 500 82 423 500 85 57-122 3 40
Benzo(a)pyreue· 441 500 88 445 500 89 55-126 1 40
Indeno(1,2,3-cd)pyrene 447 500 89 477 500 95 43-136 7 40
Dibenz(a,h)anthracene 460 500 92 492 500 98 43-133 7 40
Benzotg.h.ijperylene 370 500 74 400 ..500 80 50-127 8 40

Results flagged withanasterisk(.) indicatevaluesoutsidecontrol criteria.

Percent recoveries andrelative percent differences (RPD)aredetermined bythesoftware using values inthe calculation whichhavenot beenrounded.

Page 1 of
SuperSet Reference; RR5330D

Anchor Enviromnental
BRIX Maritime/990056-01
Soil
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BRIX003621

Service Reqnest: K0504406
Date Extracted: 10/06/2005
Date Analyzed: 10/0612005

Form 3C- Organic

Lab Control Spike/Duplicate Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbons

COLUMBIA ANALYTICAL SERVICES, INC.

QAJOS:; Report

Client:
Project:
Sample Matrix:

Printed; 10/19/2005 16:01:06
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Respectfully submitted,

Columbia Analytical Services, Inc.

Please call if you have any questions. My extension is 3281.

Enclosed are the results of the sample(s) submitted to our laboratory on November 23, 2005. For
your reference, these analyses have been assigned our service request number K0506114.

ifi100% Recyclell

~(C11~~~lg~1
~ Services""

AnEmployee ~ Owned Company

BRIX003622

lit?,
Page 1 of-lU

(360) 636·1068 fax

ACIL Seal ofExcellence AlVard

Service Request No: K0506112

(360) 577-7222

NELAP Accredited

Kelso. Washington 98626P.O. Box 479

c

December 16, 2005

RE: BRIX Maritime-Portland, OR

John Renda
Anchor Environmental
6650 SW Redwood Lane
Suite 110
Portland, OR 97224

Dear John:

All analyses were performed according to our laboratory's quality assurance program. The test
results meet requirements of the NELAC standards except as noted in the case narrative report.
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc.
(CAS) is not responsible for use of less than the complete report. Results apply only to the items
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the
report.

Abbie Spielman
Project Chemist

AS/jeb

~<5__

c •

1317 South 13th Avenue
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Acronyms

American Society for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department ofEnvironmental Conservation

Department ofEnvironmental Quality .

Department ofHealth Services

Department ofEcology

Department ofHealth

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Leaking Underground Fuel Tank

Modified

Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL:but greater

than or equal to the MOL.

BRIX003623

----~- -~-
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Inorganic Data Qualifiers

* The result is an outlier, See casenarrative.

# Thecontrollimit criteriais not applicable. See casenarrative.

B The analytewas foundin the associated methodblankat a levelthatis significantrelativeto thesampleresult.

E The result is an estimateamountbecause the valueexceeded the Instrument calibration range.

J Theresult is an estimated con~ntration that is Jess thantheMRLbutgreater thanor equal to the1vIDL.

U The compoundwasanalyzed for,butwas not detected ("Non-detect") at or abovethe MRLIMDL.

TheMRUMDL has been elevateddueto a matrixinterference.

X See casenarrative.

Metals Data Qualifiers

# The controllimit criteriais not applicable. See casenarrative.

B Theresult is an estimated concentration that is less thanthe:MRL butgreaterthan or equal to the:MDL.

E Thepercentdifference for the serialdilutionwasgreaterthan 10%. indicating a possiblematrixinterference in the sample.

M The duplicate injection precision wasnotmet.

N TheMatrixSpikesamplerecovery is notwithincontrollimits. Seecasenarrative.

S Thereportedvaluewas determined by theMethodofStandardAdditions (MSA).

U The compound was analyzedfor,hutwas not detected C'Non~detece') at or above the MRLIMDL

W Thepost-digestion spike for furnace AAanalysisis outof control limits, while sampleabsorbance is less than500!o of spike
absorbance.

The1v1RL/MDL has beenelevateddueto a matrixinterference.

X See casenarrative.

* The duplicate analysisnot withincontrol limits. See casenarrative.

+ The correlation coefficient for the :MSA is less than0.995.

Organic Data Qualifiers

* Theresult is an outlier. See casenarrative.

# The controllimit criteriais not applicable. See casenarrative.

A A tentatively identified compound, a suspected aldol-condensation product

B The analyte was foundin the associated methodblankat a levelthatis significantrelativeto thesampleresult.

C The analyte was qualitatively confirmed usingGCI.MS techniques, pattern recognition, or by comparing to historical data

D The reportedresult is froma dilution.

E The resultis an estimateamountbecause the valueexceeded the instrument calibration range.

1 The resultis an estimated concentration that is less thanthe1v1RL butgreaterthanor equalto the MOL.

N The resultis presumptive. The analyte was tentatively identified, but a confirmation analysis was notperformed.

p .The GC orHPLC confirmation criteriawasexceeded. The relative percent difference isgreaterthan40%betweenthe two
analytical results (25%for CLPPesticides).

U The compound was analyzed for,butwasnot detected (t'Non-detect") at or abovethe :MRLI.MDL

The MRUMDLhasbeen elevateddue to a chromatographic interference.

I
I
I
I

x

F

L

H

o
y

Z

See casenarrative.

Additional Petroleum Hydrocarbon Specific Qnalifiers

The chromatographic fingerprint of the samplematchesthe elutionpatternof the calibration standard.

The chromatographic fingerprint of the sampleresembles a petroleum product,but the elutionpatternindicates the presence of
a greateramountofIighter molecularweightconstituents than the calibration standard.

The chromatographic fingerprint of the sampleresembles a petroleum product,but the elutionpatternindicates the presence of '
a greateramountof heaviermolecularweightconstituents thanthe calibration standard.

The chromatographic fingerprint of the sampleresembles an oil,butdoesnot matchthe calibration standard.

The chromatographic fingerprint of the sampleresembles a petroleum productelutingin approximately the correctcarbon
range,but the elutionpatterndoesnot matchthe calibration standard.

The chromatographic fingerprint doesnot resemblea petroleum product. 000\ 3

I BRIX003624
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Case Narrative
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COLUMBIA ANALYTICAL SERVICES, INC.

I
I
I
I
I

Client:
Project:
Sample Matrix:

Anchor Environmental
BRlX Maritime-Portland, OR
Water

CASE NARRATIVE

Service Reqnest No.:
Date Received:

K0506II2
11/23/05

I
I
I
I
I
I
I
I
I
I
I
I
I
I

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported
for all applicable organic analyses. Additional quality control analyses reported herein include: Matrix/Duplicate
Matrix Spike (MSIDMS), and Laboratory Control Sample (LCS).

Sample Receipt

Nine water samples were received for analysis at Columbia Analytical Services on 11/23/05 in good condition and
consistent with the accompanying chain of custody form. The samples were stored in a refrigerator at 4°C upon
receipt at the laboratory. .

Diesel Range Organics by EPA Method 8015B

No anomalies associated with the analysis ofthis batch were observed.

Gasoline Range Organics by EPA Method 8015B

No anomalies associated with the analysis ofthis batch were observed.

Volatile Organic Componnds by EPA Method 8260B

Laboratory Control Sample (LCS) Exceptions:
The advisory criterion was exceeded for Acetone in LCS KWG0520856-3. As per the CASlKelso Standard
Operating Procedure (SOP) for this method, these compounds are not included in the subset of analyte used to
control the analysis. The recovery information reported for these analyte is for advisory purposes only (i.e, to
provide additional detail related to the performance of each individual compound). No further corrective action was
required.

Matrix Spike Recovery Exceptions:
The control criteria for matrix spike recovery of Trichloroethene (TCE) for sample Batch QCMS and Batch
QCDMS is not applicable. The analyte concentration in the sample was significantly higher than the added spike
concentration, preventing accurate evaluation of the spike recovery.

Initial Calibration (ICAL) Exceptions: •
The primary evaluation criterion was exceeded for the following analytes in ICAL ill CAL4953: Vinyl Chloride,
cis-I,3-Dichloropropene, trans-I,3-Dichloropropene, Dibromochloromethane, and Bromoform. In accordance with
CAS standard operating procedures, the alternative evaluation specified in the EPA method was performed using the.
mean Relative Standard Deviation (RSD) of all analytes in the calibration. The result of the mean RSD.calculation
was 9.6%. The calibration meets the alternative evaluation criteria. Note that CASlKelso policy does not allow the
use ofaveraging if any analyte in the ICAL exceeds 30% RSD.
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Polynuclear Aromatic Hydrocarbons by EPA Method 8270C

Elevated Method Reporting Limits:
The reporting limit is elevated for Acenaphthylene in sample BM-112205-7. The chromatogram indicated the
presence of non-target background components. The matrix interference prevented adequate resolution of the target
compound at the reporting limit. The result is flagged to indicate the matrix interference.

The reporting limit is elevated for Naphthalene and 2-Methylnaphthalene in sample BM-1l2205-7. The sample
extract required dilution due to relatively high levels of non-target background components. Clean-up of the extract
was performed within the scope of the method, but did not eliminate enough of the background components to
prevent dilution.
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Chain of Custody
Documentation
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Cjrcle which melals are to he analyzed'
•

"INDICATE STATE HYDROCARBON PROCEDURE; AK CA WIt' NORTHWEST'bTHER:

SPECIAL INSTRUCTIONSicOMMENTS:

INVOICE I~FORMATION
P.O. # _

Bill To: _

TURNAROUND REQUIREMENTS
__24hr. __48hr.

__5 Day

~tandard (10-15 working days)

__ Provide F.~X Results

REPORT REQUIREMENTS

_ L Routine Report: Method
Blank, Surrogate, as
required

¥lI, Report Dup. MS, MSD as ~~::;;:~;:;:;~~~~::;:;d~~~~~~BY~~§!~~~~!Q!j~~~~::::Y!1!L:~~~~Q2It~~==JQ~'b[Qtj@I==1
required

_III, Dala Validation Report
(includes all rawdata)

_IV. CLP DeliverableReport

_' V. EDD

Requesle~ Report Date

RELINQUISHEDBY:

~MS1~fiufec '~-23-D5jbg'ro
Si ture ate/Time

/::'iiliilifI.:JIH:e.meler {?,Y\clwc £Y\V
Prj ted Name um'

RELINQUISHED BY,

DateITime

Firm

flECEIVED BY:

Signature DatefTime

Printed Name Firm
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Temperature of cooler(s) upon receipt: ('C)

Were custody seals on outside ofcoolers?

Ifyes, how many and where? -+'-==__

Columbia Analytical Services Inc.
Cooler Receipt and Preservation Form

Were custody seals intact?

Were signature and date present on the custody seals?

Is the shipper's airbill available and tiled? lfno, record airbill number: _

COC#

Samplesihlltreguired'preservation or received out oftemperature:

I.

Temperature Blank: ('C)

Were samples hand delivered Onthe same day as collection?

6. Were custody papers properly filled out (ink, signed, etc.)?

7. Type ofpacking material present J!OO){/U' /rnrt7p- tnsith
8. Did all bottles arrive in good condition (unbroken)?

9. Were all bottle labels complete (i.e analysis, preservation, etc.)?

10. Did all bottle labels and tags agree with custody papers?

11. Were the correct types of bottles nsed for tbe tests indicated?

12. Were all ofthe preserved bottles received at the lab with the appropriate pH?

13. Were VOA vials checked for absence ofair bubbles, and if present, noted below?

14. Were the 163I Mercury bottles checked for absence of air bubbles, and if present, noted below?

15. Did the bottles originate from CASIK or a branch laboratory?

16. Are CWA Microbiology samples received with >112 the 24hr. hold time remaining from collection?

17. Was Cl2/Res negative?

Explain any discrepancies: _

Rec'd outof
Samole ID Reagent Volume Lot Number Bottle Tvo,e Temoerature Initials

.

~"

2.

3.

4.

5.
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NWTPH-Dx
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I
Client:

I
Project:
Sample Matrix:

I

CULUMBIA ANALY'llCAL ISI!;KVICJ>IS, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Diesel and Residual Range Organics

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

BM-112205-1
K0506112-00lI

Sample Name:
Lab Code:

Extraction Method: EPA 3510CI Analysis Method: NWTPH-Dx

Analyte Name

I Diesel RangeOrganics (DRO)
Residual RangeOrganics (RRO)

I

Result Q

NDU
NDU

MRL

270
530

Dilution
Factor

1
1

Date
Extracted

12/05/05
12105/05

Date
Analyzed

12/05105
12/05/05

Units: ugIL
Basis: NA

Level: Low

Extraction
Lot

KWG0520769
KWG0520769

Note

•

I SurrogateName

o-Terphenyl
n-Triacontane

I
I
I
I
I
I
I
I
I
I Comments:

I Printed: 12/13/2005 13:22:53
u;\StealU1\Crystal.rpt\Fonnlm.rpt

%Rec

102
108

Merged

Control
Limits

50-150
50-150

Date
Analyzed

12/05/05
12105/05

FormIA - Organic

Note

Acceptable
Acceptable

BRIX003632
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COLUMBIA ANALYTICAL S!£KVICJ£S, INC.

Analytical Results

Diesel and Residual Range Organics

Diesel RangeOrganics (DRO)
Residual Range Organics (RRO)

Service Request: K0506112
Date Collected: 1112212005
Date Received: 11123/2005

I
I
I
I
I
I

Note
KWG0520769
KWG0520769

Extraction
Lot

Units: ug/l,
Basis: NA

Level: Low

12/06105
12106105

Date
Analyzed

12/05105
12105105

Date
Extracted

Dilution
Factor

I
1

280
550

MRL
NDU
650 0

Result Q

Anchor Environmental
BRlX Maritime-Portland, OR
Water

BM-112205-2 r'VlvJ-~
K0506112-002

EPA 3510C
NWTPH-Dx

Clie~t: -, ,

Project:
Sample Matrix:

Analyte Name

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Confidential Business Information

SurrogateName

o-Terphenyl
n-Triacontane

Comments:

Printed: 12113/2005 13:22:55
u:'Stealth\Crystal.rpt\Fonntmrpt

%Rec

90
96

Merged

Control
Limits

50-150
50-150

Date
Analyzed

12/06/05
12/06/05

. Form lA - Organic

Note

Acceptable
Acceptable

BRIX003633
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Extractiou Method: EPA 3510C
Analysis Method: NWTPH-Dx

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

CULUMBIA ANALYTICAL Sl£KVICl£S, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Diesel and Residual Range Organics

BM-112205-3 iN\.w-y
K0506112-003

Service Request: K0506112
Date CoDected: 11/22/2005
Date Received: 11/23/2005

Units: ugIL
Basis: NA

Level: Low

Analyte Name
Diesel Range Organics (DRO)
Residual Range Organics (RRO)

Surrogate Name

0-Terphenyl
n-Triacontane

Comments:

Result Q

NDD
NDD

%Rec

89
95

Control
Limits

50-150
50-150

MRL
270
530

Date
Analyzed

12/06/05
12/06/05

Dilution
Factor

1
1

Note

Acceptable
Acceptable

Date
Extracted

12/05/05
12/05/05

Date
Analyzed

12/06/05
12/06/05

Extraction
Lot

KWG0520769
KWG0520769

BRIX003634

Note

Printed: 1211312005 13:22:56
u:\Stealth\Crysta1.rpt\Formlm.rpt Merged

Form lA - Organic

Confidential Business Information

00013
Page 1 of 1

SupersetReference: RR55059



Client:
Project:
Sample Matrix:

CULUMBIA ANALYTICAL SI£KVICI£S, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 1112312005

I
••

Diesel and Residual Range Orgauics

Result Q

BM-112205-4 MW- ;;:l..
K05061 12-004

EPA 3510C
NWTPH-Dx

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Analyte Name
Diesel Range Organics (DRO)
Residual Range Organics (RRO)

SurrogateName

0-Terphenyl
u-Triacontane

NDU
NDD

%Rec

94
97

Control
Limits

50-150
50-150

MRL
280
550

Date
Analyzed

12/06105
12/06105

Dilution
Factor

1
1

Note

Acceptable
Acceptable

Date
Extracted

12/05105
12/05105

Date
Analyzed

12/06105
12/06/05

Units: ugIL
Basis: NA

Level: Low

Extractiou
Lot

KWG0520769

KWG0520769

Note

I
I
I
I
I
I
I
I
I
I
I

Comments:

Printed: 12/13/2005 13:22:57
u:\Stealth\Crystal.rpt\Formlm.rpt Merged

Form 1A - Organic

Confidential Business Information

~--------
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Extraction Method: EPA 3510C
Analysis Method: NWTPH-Dx

Client:
Project:
Sample Matrix:

_ Sample Name:
Lab Code:

\;ULUMlIlA ANAL l'TI\;AL iSEK V1\;E:s, IN\;.

Analytical Results

AnchorEnvironmental"
BRIXMaritime-Portiand. OR
Water

Diesel and Residual Range Organics

BM-112205-5 MIA.! -"3
K0506112-005

Service Reqnest: K0506112
Date Collected: 11/22/2005
Date Received: 1112312005

Units: ugIL
Basis: NA

Level: Low

-

Analyte Name
Diesel Range Organics (DRO)
Residual Range Organics (RRO)

Surrogate Name

0-Terphenyl
n-Triacontane

Result Q

780 Z
770 Z

%Rec

93
97

Control
Limits

50-150
50-150

MRL
270
530

Date
Analyzed

12/06/05
12/06/05

Dilution
Factor

I
I

Note

Acceptable
Acceptable

Date
Extracted

12/05105
12/05105

Date
Analyzed

12/06/05
12/06/05

Extraction
Lot

KWG0520769
KWG0520769

Note

Printed: 12/13/2005 13:22:59
u:\Stealth\Crystll1.rpt\Formlm.rpt

I
I
I
I
I

Comments:

I
I Merged

Fonn 1A- Organic

Confidential Business Information

BRIX003636
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Diesel aud Residual Range Organics

AnchorEnvironmenta!
BRIX Maritime-Portland, OR
Water

BM-112205-6 \!V\,w <s CDuP)
K0506112-006

EPA 3510C
NWTPH-Dx

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note
KWG0520769
KWG0520769

Extraction
Lot

Uuits: ug/L,
Basis: NA

Level: Low

0001-6

BRIX003637

12/06/05
12/06/05

Date
Analyzed

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/2312005

Page 1 of I
SuperSetReference: RR55059

12/05105
12/05105

Date
Extracted

Dilution
Factor

Note

Acceptable
Acceptable

1
1

12106/05
12/06/05

Date
Analyzed

270
530

Form IA - Organic

MRL

Control
Limits

50-150
50-150

670 Z
710 Z

Result Q

88
92

Merged

%Rec

Client:
Project:
Sample Matrix:

Analyte Name

Sample Name:
Lab Code:

Extractiou Method:
Aualysis Method:

0-Terphenyl
n-Triacontane

Diesel Range Organics (DRO)
Residnal Range Organics (RRO)

Comments:

Surrogate Name

Printed: 12/13/2005 13:23:00
u:\Stealth\Crystal.rpt\Fonnlmrpt

Confidential Business Information



CULUMBIA ANALYTiCAL ISEKVICEIS, INC.

Analytical Results

Client:
Project:
Sample Matrix:

Anchor Envrronrnenml
BRIX Maritime-Portland, OR
Water

Service-Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

• Diesel and Residual Range Organics

Note
Extraction

Lot

KWG0520769
KWG0520769

Units: ngIL
Basis: NA

Level: Low

BRIX003638

12/06/05
12/06/05

Date
Analyzed

000.17
Page 1 of 1

SuperSet Reference: RR55059

12/05105
12/05105

Date
Extracted

1
1

Dilntion
Factor

Note

Acceptable
Acceptable

Date
Analyzed

12/06/05
12106105

270
530

Form lA - Organic

MRL

Control
Limits

50-150
50-150

1300 Z
NDU

Result Q

86
92

%Rec

BM-112205-7 t'l\IN- \
K0506112-007

EPA 3510C
NWTPH-Dx

Sample Name:
Lab Code:

Extraction Metbod:
Analysis Method:

Diesel Range Organics (DRO)
Residual Range Organics(RRO)

Analyte Name

Comments:

SurrogateName

Printed: 12113/2005 13:23:02
u~\Stealth\Crysta1.rpt\FOnnlmrpt Merged

o-Terphenyl
n-Triacontane

1
1
I
I
1--..,....--------...,..---.--------

1
1
1
I
1
I
1
I
1
1
1

Confidential Business Information



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Resnlts

Diesel and Residual Range Organics

Printed: 1211312005 13:23:03
u:\Stealth\CrystaLrpt\F<mnlmrpt

Diesel Range Organics (ORO)
Residual Range Organics (RRO)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note

'.

Extraction
Lot

KWG0520769
KWG0520769

Units: ng{L
Basis: NA

Level: Low

BRIX003639

12105105
12105105

Date
Analyzed

Service Reqnest: K0506112
Date Collected: NA
Date Received: NA

00018
Page 1 of 1

SuperSet Reference: RR55059

12105105
12105105

Date
Extracted

Dilution
Factor

Acceptable
Acceptable

1
1

Note

12105/05
12105105

Date
Analyzed

250
500

Fonn lA - Organic

MRL

Control
Limits

50-150
50-150

NDU
NDU

91
94

Merged

%Rec

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Result Q

Method Blank
KWG0520769-3

EPA 3510C
NWTPH-Dx

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

0-Terpheny1
n-Triacontane

Analyte Name

Comments:

Surrogate Name

Confidential Business Information



I
Client:

I
Project:
Sample Matrix:

I

t.:ULUMlSlA ANALYTlt.:AL iSJ>KvIt.:J!,1S, iNt.:.

QNQCReport

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Snrrogate Recovery Summary
Diesel and Residual Range Organics

Service Request: K0506H2

Extraction Method: EPA 3510CI Analysis Method: . NWTPH-Dx.
Units: PERCENT
Level: Low

I Sample Name

BM-112205-1
BM-112205-2

I BM-112205-3
BM-112205-4
BM-112205-5

I BM-112205-6
BM-112205-7
Method Blank

I
Lab Control Sample
Duplicate Lab Control Sample

Lab Code

K0506112-00l
K0506112-002
K0506112-003
K0506112-004
K0506112-005
K0506112-006
K0506112-007
KWG0520769-3
KWG0520769-1
KWG0520769-2

Sur!

102
90
89
94
93
88
86
91
93
92

fu!!1
108
96
95
97
97
92
92
94
94
96

Results flaggedwith an asterisk(*) indicatevaluesoutsidecontrolcriteria.

Results nagged witha pound (#) Indicate the control criteria is notapplicable.

Surrogate Recovery Control Limits (%)

SurL = 0-Terphenyl
surz = n-Triacontane

Printed: 12/13/2005 13:23:08
u:\Stealth\Crystal.rpt\F0nn2.rpt

BRIX003640

00019
Page 1 of 1

RR55059SuperSet Reference:
Form 2A- Organic

50-150
50-150

I
I
I
I
I
I
I
I
I
I
I
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Diesel Range Organics (ORO)
ResidualRange Organics (RRO)

Lab Control Sample Duplicate Lab Control Sample
KWG0520769-1 KWG0520769-2
Lab Control Spike DuplicateLab Control Spike

%Rec RPD
Resnlt Expected %Rec Result Expected %Rec Limits RPD Limit

3030 3200 95 2940 3200 92 56-162 3 30
1470 1600 92 1450 1600 91 53-143 1 30

Client:
Project:
Sample Matrix:

Extraction Method:
Analysis Method:

Analyte Name

COLUMBIA ANALYTICAL SERVICES, INC.

QNQCReport

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Lab Control SpikelDuplicate Lab Control Spike Summary
Diesel and Residual Range Organics

EPA 3510C
NWTPH-Dx

Service Reqnest: K0506112
Date Extracted: 12/05/2005
Date Analyzed: 12/05/2005

Units: ugIL
Basis: NA
Level: Low

Extraction Lot: KWG0520769

BRIX003641

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

00020
Results flagged withan asterisk (if<) indicatevaluesoutsidecontrolcrlterla, -~ ~~_~

Percentrecoveries andrelative percent differences (RPD) aredetermined by thesoftware using values in thecalculation which havenotbeenrounded. I
Printed: 12/13/2005 13:23:12
u:\SteaIth\CrystaI.rpt\F0nU3DLC.rpt

Form3C - Organic

Confidential Business Information

Page 1 of I
SuperSet Reference: RR55059 I
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I
I
I

NWTPH-Gx

Confidential Business Information

BRIX003642
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I
Client:

I
Project:
Sample Matrix:

I

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticalResults

AnchorEiiviromnental
BRIX Mariiline-Portland, OR
Water

Gasoline Range Organics

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

Result QI Gasoline Raoge Organics-NWTPH

I
Sample Name:
Lab Code:

Extraction Metbod:I Analysis Method:

Analyte Name

BM-1l2205-1 (\'\1,J-i
K0506112-001

EPA5030B
NWTPH-Gx

NDU
MRL
250

Dilution
Factor

1

Date
Extracted
11125105

Date
Analyzed
11125105

Units: ugIL
Basis: NA

Level: Low

Extraction
Lot

KWG0520455
Note

I
Surrogate Name

11,4-Difluorobenzene

°.loRec

92

Control
Limits

50-150

Date
Analyzed

11125105

Note

Acceptable

I
I
I
I
I
I
I
I
I

Conunents:

I
Printed:-12/15/2005 10:21:30I u:\Stcaltb\Crystal.rpt\Fonnlm.rpt Merged

FormlA:- Organic'

Confidential Business Information

BRIX003643

00022
Page 1 of 1

SuperSet Reference~ RRSS 135



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Range Organics

Gasoline RengeOrganics-NWTPH

Printed: 12/15/2005 10;21;31
u:\SteaIth\CIysta1.rpt\Fonnlm.rpt

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note
Extraction

Lot
KWG0520455

Units: ugIL
Basis: NA

Level: Low

BRIX003644

11125/05

Date
Analyzed

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

00023
Page 1 of 1

SupcrSetReference: RR55135

11125/05

Date
Extracted

1

Dilution
Factor

11/25/05 Acceptable

Date
Analyzed Note

250

FOl1U lA - Organic

MRL

50-150

Control
Limits

NDU

92

O/oRec

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Result Q

BM-112205-2 fV\vJ-<.e
K0506112-002

EPA5030B
NWTPH-Gx

Client:
Project:
Sample Matrix:

Analyte Name

Sample Name:
Lab Code:

Extraction Metbod:
Analysis Metbod:

Surrogate Name

1,4-Difluorobenzene

Conunents:

Confidential Business Information



I
Client:

I
Project:
Sample Matrix:

I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anchor Environmental
BRIXMaritime-Portland, OR
Water

Gasoline Range Organics

Service Requests K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

Sample Name: BM-112205-3 MW-~ Units: ugILI Lab Code: K0506112-003 Basis: NA

Extraction Method: EPA5030B Level: LowI Analysis Method: NWTPH·Gx

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot NoteI Gasoline RangeOrganics-NW1PH NDU 250 1 11125/05 11125/05 KWG0520455

I
Surrogate Name

11,4-Difluorobenzene

I
I
I
I
I
I
I
I
I

Conuncnts:

I
Printed: ·12/15/2005 10:21:32I u:\Stealth\~l)'StaI.rpt\Fonnlm.Ipt

O/oRec

91

Merged

Control
Limits

50-150

Date
Analyzed

11125/05

FonnIA· Organic

Note

Acceptable

BRIX003645

00024
Page- I of 1

SuperSet Reference: RR55135

Confidential Business Information



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Range Organics

Gasoline Range Organics-NW1PH

Service Requesn K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

I
I
I
I
I

Note
Extraction

Lot
KWG0520455

Units: ngIL
Basis: NA

Level: Low

l1/25/05

Date
Analyzed

l1/25/05

Date
Extracted

Dilution
Factor

1250
MRL

NDU

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Result Q

BM-112205-4 M w-;;I.
K0506112-004

EPA5030B
NWTPH-Gx

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Analyte Name

Surrogate Name O/oRec
Control
Limits

Date
Analyzed Note

1,4-Difluorobenzene 91 50-150 l1/25/05 Acceptable

BRIX003646
Comments:

Printed: 12/15/2005 10:21:33
U:\Stealth\CrystaI.rpt\Formlm.rpt Merged

Form IA - Organic
SuperSet Reference:

Page
RR55135

1 or 1

Confidential Business Information



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Raoge Organics

Service-Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005.

Note
Extraction

Lot

Units: ugIL
Basis: NA

Level: Low

Date
Analyzed

Date
Extracted

Dilution
FactorMRL

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Result Q

BM-1l2205-5 vY\ W-3
K0506112-005

EPA5030B
NWTPH-Gx

I
I
I
I

Sample Name:
Lab Code:

Extraction Method:I Analysis Method:

Analyte Name

Surrogate Name

00026
Page- 1 of 1

SuperSet Reference: RRS5135

I Gasoline RangeOrganics-NW1PH

I
11,4-Difluorobenzene

I
I
I
I
I
I
I
I
I

Comments:

I
Printed: 12/15/2005 10:21:34I u:\Stealth\Crystal.rpt\Fonnlm rpt

NDU

°.loRec

89

Merged

Control
Limits

50-150

250

Date
Analyzed

11/25105

Form lA - Organic

1

Note

Acceptable

1l!25/05 1l!25/05 KWG0520455

BRIX003647

Confidential Business Information



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Range Organics

Anchor Environmental
BRIX Maritime-Portland, OR

, Water

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note

" '

KWG0520455

Extraction
Lot

Units: ugIL
Basis: NA

Level: Low

BRIX003648

11125/05

Date
Analyzed

Service Request: K0506112
Date Collected: 11/2212005
Date Received: 11/23/2005

00('2;
Page 1 of' 1

SuperSet Refcrcnce: RR55135

11125/05

Date
Extracted

1

Dilution
Factor

11/25/05 Acceptable

Date
Analyzed Note

250

Form lA - Organic

MRL

50-150

Control
Limits

NDU

89

Result Q

%Rec

BM-1l2205-6 liVlvJ-3 (DGI p')
K0506112-006

EPA5030B
NWTPH-Gx

Client:
Project:
Sample Matrix:

Gasoline Range Organics-NWTPH

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Analyte Name

1,4-Difluorobenzene

Surrogate Name

Comments:

Printed: 12/15/2005 10:21:35
u:\Stealth\CIystabpt\Formlm.rpt

Confidential Business Information



I Client:
Project: .I Sample Matrix:

\...ULU1VJ..D.Ia ~1\.Lr 11\,.A.L ~JilKV1\..-J!.;:',1.NL..

Analytical Results

Anchor Environmental
BRIXMaritime·Portlancl, OR
Water

Service-Requeste K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

Gasoline Range Organics

I Gasoline Range Organico·NWTPH

I
Sample Name:I Lab Code:

Extraction Method:
Analysis Method:

I
Analyte Name

I
Surrogate Name

11,4-Difluorobenzene

I
I
I
I
I
I
I
I

BM·1l2205-7 fV\.W-1
K0506112.Q07

EPA5030B
NWTPH-Gx

Result Q
13000 D

O/oRec

87

Control
Limits

50-150

MRL
2500··

Date
Analyzed

12/02/05

Dilution
Factor

10 ..

Note

Acceptable

Date
Extracted

12/02/05

Date
Analyzed

12/02/05

Units: ugIL
Basis: NA

Level: Low

Extraction
Lot

KWG0520988
Note

I Conunents:

I
Printed:.12115/2005 10:21:36I u:lStoaIth\ery,"'bpllFonnlnupt Mergod

FormIA· Organic.

Confidential Business Information

BRIX003649

00028
Page 1 of I

SuperSet Reference: RRS5135



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Range Organics

Trip Blank-GX
K0506112-009

Anchor Environmental
BRIXMaritime-Portland, OR
Water

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note
KWG0520455

Extraction
Lot

Units: ug/L.
Basis: NA

Level: Low

Date
Analyzed
11124/05

Service Reqnest: K0506112
Date Collected: 11122/2005
Date Received: 11/23/2005

11124/05

Date
Extracted

Dilution
Factor

1

11/24/05 Acceptable

Date
Analyzed Note

250
MRL

50-150

Control
Limits

NDU
Result Q

93

%Rec

Client:
Project:
Sample Matrix:

Extraction Method: EPA 5030B
Analysis Method: NWTPH-Gx

Gasoline RaogeOrganics-NW1PH

Sample Name:
Lab Code:

Analyte Name

1,4-Difluorobenzene

Surrogate Name

Commentst

Printed: 12/15/2005 10:21:37
u:\Stealth\CrystaI.rpt\Fonnlm.rpt Merged

Form lA - Organic

BRIX003650

'00029
Page 1 of 1

SuperSet Reference: RR55135

I
I
I
I

Confidential Business Information



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Range Organics

Gasoline Range Organics-NWTPH

Note

-00('30

KWG0520455

Extraction
Lot

BRIX003651

Units: ugIL
Basis: NA

Level: Low-

ii/24/05

Date
Analyzed

Service Requests K0506112
Date Collected: NA
Date Received: NA

11/24/05

Date
Extracted

1

Dilution
Factor

Note

Acceptable11I24/05

Date
Analyzed

250
MRL

50-150

Control
Limits

NDU

Result Q

93

O/oRec

AnchorEnvironmental
BRIX Maritime-Portland, OR
Water

Method Blank
KWG0520455-4

EPA5030B
NWTPH-Gx

Conunents:

Sample Name:
Lab Code:

1,4-Difluorobenzene

Extraction Method:
Analysis Method:

AnalyteName

Surrogate Name

I
Client:

I
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Printed: 12/1512005 10:21:38I U:\Stealth\Crysta1.rpt\Formlmrpt

Form-IA - Organic- Page 1 of I
SuperSet Reference; RR55135

Confidential Business Information



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Gasoline Range Organics

Confidential Business Information

Gasoline RangeOrganics-NWIPH

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Note
Extraction

Lot
KWG0520988

Units: ugIL
Basis: NA

Level: Low

BRIX003652

12/62/05

Date
Analyzed

Service Request: K0506112
Date Collected: NA
Date Received: NA

00031
Page 1 of 1

SuperSet Reference: RR55135

12/02/05

Date
Extracted

1

Dilution
Factor

12/02/05 Acceptable

Date
Analyzed Note

250

FonulA - Organic

MRL

Control
Limit.

50-150

NDU

87

Merged

O/oRec

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Method Blank
KWG0520988-5

EPA5030B
NWTPH-Gx

Result Q

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Conunents:

Surrogate Name

Printed: 12/15/2005 10:21:39
u:\Slealth\Qystal.rpt\Fcnnlm.rpt

Analyte Name

1,4-Difluorobenzene



Anchor Environmental
BRIX Maritime-Portland, OR
Water

Extraction Method: EPA 5030B
Analysis Method: NW1PH-Gx

I
Client: "

I
Project:
Sample Matrix:

I
I

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Surrogate Recovery Summary
Gasoline Range Organics

Service Request: K0506112

Units: PERCENT
Level: Low

I Sample Name

BM-112205-1
BM-112205-2

I BM-112205-3
BM-112205-4
BM-112205-5

I
BM-112205-6
BM-112205-7
Trip Blank-GX

I
BM-112205-lDUP
Method Blank
Method Blank
Lab Control Sample

I Duplicate Lab Control Sample
Lab Control Sample
Duplicate Lab Control Sample

I
I
I
I
I
I

Lab Code

K0506112-001
K0506112-002
K0506112.003
K0506112-004
K0506112-005
K0506112-006
K0506112-007
K0506112-009
KWG0520455-1
KWG0520455-4
KWG0520988-5
KWG0520455-2
KWG0520455-3
KWG0520988-3
KWG0520988-4

Sur1

92
92
91
91
89
89
87
93
92
93
87
98
97
93
92

Surrogate Recovery Control Limit. (%)

I SurI = 1,4-Difluorobenzene 50-150

BRIX003653

I-------------------:....:=:.=....
Results flagged with anasterisk(") indicate valuesoutsidecontrol criteria.I Results nagged with a pound (If) lndlcate the control criteria ls no' appllceble,

Printed, 12115/2005 10:21:43I u:\Stealth\Ctysta1.rpt\FonnZ.rpt
Fonrr2A- Organic

00032
Page 1 of 1

SuperSet Refercnce: RR55135

Confidential Business Information



Client: ...
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Duplicate Sample Summary
Gasoline Range Organics

Service Request: K0506112
Date Extracted: 11/25/2005
Date Analyzed: 11/25/2005

I
I
I

Level: Low
Extraction Lot: KWG0520455 I

Units: ug/L,
Basis: NA

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

Analyte Name

BM-112205-1
K0506112-001

EPA5030B
NWTPH-Gx

MRL
Sample
Result

BM-112205-lDUP
KWG0520455-1
Duplicate Sample

Result Average

Relative
Percent

Difference

I

RPDLimit I
Gasoline RangeOrganics-NWIPH 250 ND ND ND 30

I
I
I
I
I
I
I
I
I
I

Results flagged withanasterisk(ll) indicate values outsidecontrol criteria,

Results flagged witha pound(#) indicate the control criteria is notapplicable.

Percentrecoveries and relative percent differences (RPD) are determined bythesoftware usingva1ues inthecalculation which have notbeen rounded.

BRIX003654

.00033

I
I

Printed: 12/15/2005 10:21:46
u:\Stealth\CtyStal..Ipt\F0rm3DOP.rpt

Form 3B- Organic

Confidential Business Information

Page
SupmetRof=nce: RR55135

1 of 1

I



I
Client:
Project:I Sample Matrix:

I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Lab Control Spike/Duplicate Lab Control Spike Summary
Gasoline Raoge Organics

.Servlce Requeste K0506112
Date Extracted: 11/24/2005
Date Analyzed: 11/24/2005

EPA5030B
NWTPH-Gx

Lab Control Sample
KWG0520455·2
Lab Control Spike

Units: ugIL
Basis: NA
Level: Low

Extraction Lot: KWG0520455

I Extraction Method:
Analysis Method:

I
I Analyte Name

I Gasoline Range Organics-NWTPH

I
I
I
I
I
I
I
I
I

Resnlt

486

Expected "foRec

500 97

Dnplicate Lab Control Sample
KWG0520455-3

Dnplicate Lab Control Spike

Resnlt Expected %Rec

486 500 97

O/oRec
Limits

71-128

RPD

o

RPD
Limit

30

I Results flagged with au asterisk ("j Indicatevaluesnutsldecontrolcriteria,I Perceutrecoveries andrelative percent diffcreuces (RPD) aredetermined bythesoftware usingvalues inthecalculation which have notbeeurounded.

BRIX003655

-- ----------

0003'4

Printed, 12/15/2005 10:21:49I u:\Stealth\Qystal.rpt\F0nn3DLC.rpt

Form3C • Organic

Confidential Business Information

Page I of 1
SuperSetRefcrcnce~' RR55135



I
I
I
I

11 of

K0506112
12/02/2005
12/0212005

ugIL
NA
Low
KWG0520988 I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

00035
Page

RR55135

BRIX003656

Units:
Basis:
Level:

Extraction Lot:

Service Request:
Date Extracted:
Date Analyzed:

SuperSetReference:
Form 3C - Organic

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Lab Control Sample Duplicate Lab Control Sample
KWG0520988-3 KWG0520988-4
Lab ControlSpike DuplicateLab ControlSpike O/oRec RPD

Result Expected °.loRec Result Expected O/oRec Limits RPD Limit

421 500 84 417 500 83 71-128 1 30

c Lab Control SpikelDuplicate Lab Control Spike Summary
Gasoline Raoge Organics

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Client:
Project:
Sample Matrix:

Extraction Method: EPA 5030B
Analysis Method: NWTPH-Gx

Analyte Name

Gasolioe Range Organics-NWIPH

Printed: 12/15/2005 10:21:52
u:\Stealth\Ctystabpt\Fonn3DLC.rpt

Results flagged with an asterisk (-) indicatevaluesoutsidecontrol criteria.

Percent recoveries andrelative percentdifferences (RPD)aredetermined by thesoftware using values in thecalculation whichhavenotbeenrounded.

Confidential Business Information
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Volatile Organic Compounds
EPA Method 8260B

Confidential Business Information

: ~ .
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COLUMBIA ANALYTICAL SERVICES, INC.

11
Analytical Results

Client: Anchor Environmental Service Request: 1(0506112
Project: BRIX Maritime-Portland, OR Date Conected: 1112212005

11Sample Matrix: Water Date Received: 11/23/2005

Volatile Organic Compounds 11

Sample Name: BM-1I2205-1 i'l'\.1Al-f"- Units: ugIL

li\Lab Code: K0506112-001 Basis. NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B

111
Dilution Date Date Extraction

Analyte Name Resnlt Q MRL Factor Extracted Analyzed Lot Note

1,3-Dichloropropane NDU 0.50 I 12102105 12102/05 KWG0520856
11'1Tetrachloroetbene (PCE) NDU 0.50 I 12/02/05 12102/05 KWG0520856

Dibromochlorometbane NDU 0.50 1 12102105 12102/05 KWGO:20856

1,2-Dibromoetbane (EDB) NDU 2.0 I 12/02105 12/02105 KWG05208:6
111Chlorobenzene NDU 0,50 1 12/02105 12/02105 KWG0520856

1,1,1,2-Tetrachloroetbane NDU 0.50 1 12/02105 12/02105 KWG0520856

Ethylbenzene NDU 0,50 1 12/02/05 12102105 KWG0520856

mm,p-Xylenes NDU 0.50 1 12/02/05 12102105 KWG0520856
o-Xylene NDU 0,50 I 12102/05 12/02/05 KWG0520856

Styrene NDU 0.50 1 12102/05 12102/05 KWG0520856

IIIBromoform NDU 0,50 I 12/02/05 12/02/05 KWG0520856
Isopropylbenzene NDU 2.0 1 12102/05 12/02/05 KWG0520856

1,1,2,2-Tetrachloroethane NDU 0.50 1 12102/05 12/02/05 KWG0520856

III1,2,3-Trichloropropane NDU 0.50 1 12102/05 12/02/05 KWG0520856
Bromobenzene NDU 2.0 1 12/02105 12/02/05 KWG0520856

n-Propylbenzene NDU 2.0 1 12/02105 12/02/05 KWG0520856

1112-Chlorotoluene NDU 2.0 1 12/02/05 12/02105 KWG0520856
4-Chlorotoluene NDU 2.0 1 12/02105 12/02/05 KWG0520856

1,3,5-Trimethylbenzene NDU 2.0 1 12/02/05 12102/05 KWG0520856

mtert-Butylbenzene NDU 2.0 1 12102/05 12/02/05 KWG0520856
1,2,4-Trimethylbenzene NDU 2.0 1 12/02/05 12102105 KWG0520856

sec-Butylbenzene NDU 2.0 1 12/02105 12102/05 KWG0520856

m1,3-Dichlorobenzene NDU 0.50 1 12/02/05 12/02105 KWG0520856
4-Isopropyltoluene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

1,4-Dichlorobenzene NDU 0.50 1 12102105 12/02/05 KWG0520856
n-Butylbenzene NDU 2.0 1 12102/05 12102105 KWG0520856 III1,2-Dichlorobenzene NDU 0.50 1 12/02105 12/02105 KWG0520856

1,2-Dibromo-3-chloropropane NDU 2.0 1 12/02105 12102105 KWG0520856
1,2,4-Trichlorobenzene NDU 2.0 I 12/02105 12102/05 KWG0520856

11'11,2,3-Trichlorobenzene NDU 2.0 1 12/02/05 12102105 KWG0520856

Naphthaleue NDU 2.0 I 12/02/05 12102105 KWG0520856
Hexachlorobutadiene NDU 2.0 1 12/02105 12/02105 KWG0520856

m* See Case Narrative

BRIXOO3659 III
Comments:

11100038
Printed; 12/14/2005 15;05;33 Form lA - Organic Page 2 of 2

111
u:\SteaIth\Crystal.rpt\Fonnlm.rpt Merged superset Reference: RR5510&
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Volatile Organic Compounds

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticalResults

Anchor Environmental
BRlX Maritime-Portland, OR
Wafer

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Client:'
Project:
Sample Matrix:

Sample Name: .
Lab Code:

Surrogate Name

Dibromofluoromethane
Tolueue-d8
4-Bromofluorobenzene

BM-1l2205-1 VVlIAJ-1
K0506112-001

O/oRec

101
100
93

Control
Limits

80-119
83-113
72-114

Date
Analyzed

12/02/05
12/02/05
12/02/05

Note

Acceptable
Acceptable '
Acceptable

Service Reqnest: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

Units: ugIL
Basis:' NA

-~---~.

I Conunents:

I
Printed: 12/14/2005 15:05:33I .,lstealthlery,tabptlFonnim.",t Merged

Form IA - Organic

Confidential Business Information

BRIX003660
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results m
Client: Anchor Environmental Service Request: K0506112
Project: BRIX Maritime-Portland, OR Date Collected: 1112212005

mSample Matrix: Water Date Received: 1112312005

Volatile Organic Compounds UIi
Sample Name: BM-112205-2 f'"V\ W-G> Uuits: ugIL

UII
Lab Code: K0506112-002 Basis: NA

Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B

~Ii
Dilution Date Date Extraction

Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note
Dichlorodifluoromethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856

m!Chloromethane NDU 0.50 1 12/02105 12/02105 KWG0520856
Vinyl Chloride NDU 0.50 1 12/02/05 12102105 KWG0520856

Bromomethane NDU 0.50 1 12/02105 12/02/05 KWG0520856
mlChloroethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856

Trichlorofluoromethane NDU 0.50 1 12/02/05 12/02105 KWG0520856

Acetone NDU 20 I 12/02/05 12102/05 KWG0520856 *
mrLl-Dichloroethene NDU 0.50 1 12102/05 12/02/05 KWG0520856

Methyl tert-Butyl Ether NDU 0.50 1 12/02105 12/02105 KWG0520856

Carbon Disulfide NDU 0.50 1 12/02105 12102105 KWG0520856

~rMethylene Chloride NDU 2,0 1 12/02/05 12102/05 KWG0520856 ~ '!

trans-l,2-Dichloroethene NDU 0.50 1 12/02105 12102/05 KWG0520856

1,I-Dichloroethane NDU 0.50 1 12102/05 12102105 KWG0520856
~Il2-Butanone (MEK) NDU 20 1 12/02/05 12102/05 KWG0520856 ~!

2,2-Dichloropropane NDU 0.50 1 12/02/05 12/02105 KWG0520856

cis-l,2-Dichloroethene NDU 0.50 1 12102/05 12/02105 KWG0520856

II~Chloroform NDU 0.50 1 12/02105 12/02105 KWG0520856
Bromochloromethane NDU 0.50 1 12/02105 12102105 KWG0520856

1,1,1-Trichloroethane (TeA) NDU 0.50 1 12/02/05 12/02105 KWG0520856

IIILl-Diohloropropene NDU 0.50 1 12/02/05 12102105 KWG0520856

Carbon Tetrachloride NDU 0.50 1 12102105 12/02105 KWG0520856

1,2-Dichloroethane (EDC) NDU 0.50 1 12102105 12/02105 KWG0520856
Benzene NDU 0.50 1 12/02105 12/02105 KWG0520856 IIITrichloroethene (TeE) NDU 0.50 1 12/02105 12/02/05 KWG0520856

1,2-Dichloropropane NDU 0.50 1 12102/05 12/02105 KWG0520856
Bromodichloromethane NDU 0.50 1 12102105 12/02105 KWG0520856 IIIDibromomethane NDU 0.50 1 12102105 12/02/05 KWG0520856

2-Hexanone NDU 20 1 12/02105 12102105 KWG0520856
cis-l,3-Dichloropropene NDU 0.50 1 12102/05 12/02105 KWG0520856

111Toluene NDU 0.50 1 12102/05 12102105 KWG0520856

trans-l,3-Dichloropropene NDU 0.50 1 12102105 12/02/05 KWG0520856
1,1,2-Trichloroethane NDU 0.50 1 12102105 12102105 KWG0520856

1114-Methyl-2-pentanone (MIBK) NDU 20 1 12102105 12/02105 KWG0520856

BRIXOO3661 III
Comments:

m00040
Printed: 12/14/2005 15:05;35 FormlA - Organic Page 1 of 3

'IIu:\Stealth\CIystal.rpt\Fonnlm.rpt Merged SuperSet Reference: RR55108
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COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Results ,
Client: Anchor Environmental Service Reqnest: K0506112

I
Project: BRJX Maritime-Portland, OR Date Collected: 11/22/2005
Sample Matrix: Water Date Received: 1112312005

I Volatile Organic Componnds

I
Sample Name: BM-112205-2 i'I'1 W-lo Units: ugIL
Lab Code: K0506112-Q02 Basis: NA

Extraction Method: EPA5030B Level: Low

I
Analysis Metbod: 8260B

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

1 1,3-Dichloropropane NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Tetrachloroethene (PCE) NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Dibromochloromethane NDU 0.50· 1 12/02/05 12/02/05 KWG0520856

11,2-Dibromoethane (EDB) NDU 2.0 1 12/02/05 12102105 KWG0520856
Chlorobenzene NDU 0.50 1 12/02/05 12/02/05 KWG0520856
1,1,I,2-Tetracbloroethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856I Etbylbeuzene NDU 0.50 1 12/02/05 12102105 KWG0520856
m,p-Xylenes NDU 0.50 1 12/02/05 12/02/05 KWG0520856
o-Xylene NDU 0.50 1 12/02/05 12/02/05 KWG0520856

I Styrene NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Bromoform . NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Isopropylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

11,1,2,2-Tetrachloroethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856
1,2,3-Tricbloropropane NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Bromobeuzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

n-Propylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
12-Chlorotoluene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

4-Chlorotoluene . NDU 2.0 1 12/02/05 12/02/05 KWG0520856

1,3,5-Trimetbylbeuzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856I tert-Butylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
1,2,4-Trimethylbeuzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

sec-Butylbeuzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

1 1,3-Dichlorobeuzene NDU 0.50 1 12/02/05 12/02/05 KWG0520856
4-Isopropyltoluene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

1,4-Dichlorobeuzene NDU 0.50 1 12/02/05 12/02/05 KWG0520856I n-Butylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
1,2-Dicblorobenzene- NDU 0.50 1 12/02/05 12/02/05" KWG0520856

1,2-Dibromo-3-chloropropane NDU 2.0 1 12/02/05 12/02/05 KWG0520856
1 1,2,4-TriChlorobeuzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

1,2,3-Trichlorobeuzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

Naphthalene NDU 2.0 1 12/02/05 12102105 KWG0520856I Hexachlorobutadiene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

* See Case Narrative
-~~~~- ------

I BRIXOO3662
Comments: "-------
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Volatile Organic Compounds

BM-112205-2 r1'\ \I\H.»
K0506112-002

Service Request: K0506Il2
Date Collected: 11/22/2005
Date Received: 11123f2005

Units: ugIL
Basis: NA

Surrogate Name

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

Comments:

Printed: 12/14/2005 15;05;35
u:\Stealth\Crystal.rpl\Formlm.rpt

O/oRec

100
101
91

Control
Limits

80-119
83-113
72-114

Date
Analyzed

12/02/05
12/02/05
12/02/05

Form IA -Organic

Note

Acceptable
Acceptable
Acceptable

8RIXOO~663
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Volatile Organic Compounds

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anclior Environmental"
BRIX Maritime-Portland, OR
Water

Result Q

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/2312005

oor43
Page 1 of 3

SuperSet Reference; RR55108

Units: ugIL
Basis: NA

Level: Low

Dilution Date Date Extraction
Factor Extracted Analyzed Lot Note

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 ·12/02/05 KWG0520822- .

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
1 12/02/05 - 12/02/05 ' KWG0520822-'

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWGOS20822
I 12/02/05 12/02/05 KWG0520822

I 12/02/05- 12/02/05 . KWG0520822

- - ----
--~-

BRIXOO3664

Form lA - Organic

0.50
20
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2.0

0.50

0.50
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0.50
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0.50
0.50
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0.50

20
0.50
0.50

0.50
0.50
0.50

0.50
0.50
20

0.50
0.50
0.50
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NDU
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NDU

NDU
NDU
NDU
NDU
NDU
NDU
NDU
NDU
NDU

NDU
NDU
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NDU
NDU
NDU

NDU
NDU
NDU

NDU
NDU
NDU

NDU
NDU
NDU

NDU
NDU
NDU

NDU
NDU
NDU

Merged

BM-112205-3 yY\ IAJ- Y
K0506112-003

EPA5030B
8260B

1,2-Dichloroethane (EDC)

1

Benzene
Trichloroethene (TCE)

2-Hexanone

1

cis-l,3-Dichloropropene
Toluene

1,2-Dichlotopropane

1

Bromodichloromethane
Dibromomethane-

Printedr 12/14/2005 15:05:37I u:\Stealth\Crystal.rpt\Fonnlm JIlt

1

Acetone
1,I-Dichloroethene
Methyl tert-Bntyl Ether

1,I-Dichloroethane
12-Butanone (MEK)

2,2-Dichloropropane

1

cis-l,2-Dichloroethene
Chloroform
Bromoch1oromethane

1

Bromomethane
Chloroethane
Trichlorofluoromethane

I
Comments:

I

trans-l,3-Dichloropropene

1
1,1,2-TriChloroethane
4-Methyl-2-pentanone (MIBK)

1

Dichlorodifluoromethane
Chloromethane "
Vinyl Chloride

1,1,I-Trichloroethane (TeA)

11,I -DiChloropropene
Carbon Tetrachloride

I
Carbon Disulfide
Methylene Chloride"
trans-l,2-Dichloroethene

Sample Name:"I Lab Code:

Extraction Method:

1 Analysis Method:

AnalyteName

1
Client:
Project:I Sample Matrix:

1



----

COLUMBIA ANALYTICAL SERVICES, INC.

mAnalytical Results

Client: Anchor Environmental Service Request: K0506112
Project: BRIX Maritime-Portland, OR Date Collected: 11/2212005

mSample Matrix: Water Date Received: 1112312005

Volatile Organic Compounds m
Sample Name: BM-1l2205-3 Y\I{ w-Lj Units: ugIL

mLab Code: K0506112-003 Basis: NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B

ml
Dilution Date Date Extraction

Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

1,3-Dichloropropane NDU 0.50 I 12/02/05 12/02105 KWG0520822
m!Tetrachloroethene (PCB) NDU 0.50 I 12102/05 12/02/05 KWG0520822

Dibromochloromethane NDU 0.50 I 12/02/05 12/02105 KWG0520822

1,2-Dibromoethane (BDB) NDU 2.0 I 12102/05 12/02/05 KWG0520822
UI!Chlorobenzene NDU 0.50 I 12102105 12102105 KWG0520822

1,1,1,2-Tetrachloroethane NDU 0.50 I 12/02/05 12102/05 KWG0520822

Ethylbenzene NDU 0.50 I 12/02/05 12102/05 KWG0520822

mim,p-Xylenes NDU 0.50 1 12/02/05 12/02/05 KWG0520822
o-Xylene NDU 0.50 I 12/02/05 12/02/05 KWG0520822

Styrene NDU 0.50 I 12/02/05 12/02/05 KWG0520822

~~Bromoform NDU 0.50 1 12/02/05 12/02/05 KWG0520822
Isopropylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520822

1,1,2,2-Tetrachloroethane NDU 0.50 1 12/02/05 12/02/05 KWG0520822

U111,2,3-Trichloropropane NDU 0.50 1 12102/05 12/02/05 KWG0520822
Bromobenzene NDU 2.0 1 12102/05 12/02/05 KWG0520822

n-Propylbenzene NDU 2.0 I 12/02/05 12/02/05 KWG0520822

mi2-Chlorotoluene NDU 2,0 I 12/02/05 12/02/05 KWG0520822
4-Chlorotolueue NDU 2.0 I 12/02/05 12/02/05 KWG0520822

1,3,5-Trimethylbenzene NDU 2,0 I 12102/05 12/02/05 KWG0520822

mritert-Butylbenzene NDU 2,0 1 12/02105 12102/05 KWG0520822
1,2,4-Trimethylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520822

sec-Butylbenzene NDU 2,0 1 12/02/05 12102105 KWG0520822
1,3-Dichlorobenzene NDU 0.50 1 12/02/05 12/02/05 KWG0520822 nr
4-Isopropyltoluene NDU 2.0 I 12/02105 12/02105 KWG0520822 : i I

1,4-Dichlorobenzene NDU 0.50 1 12/02/05 12/02/05 KWG0520822
n-Butylbenzene NDU 2.0 I 12/02/05 12/02/05 KWG0520822

~11,2-Dichlorobenzene NDU 0.50 1 12102105 12/02105 KWG0520822

1,2-Dibromo-3-ch1oropropane NDU 2,0 1 12102/05 12/02105 KWG0520822
1,2,4-Trichlorobenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520822 ill1,2,3-Trichlorobenzene NDU 2,0 1 12102/05 12/02/05 KWG0520822

Naphthalene NDU 2,0 1 12/02/05 12102/05 KWG0520822
Hexachlorobutadiene NDU 2.0 1 12/02/05 12/02/05 KWG0520822

111

BRIXOO3665 11:1
Comments:

IIIOOr.44
Printed: 12/14/2005 15:05:37 Form JA - Organic Page 2 of 3
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COLUMBIA ANALYTICAL SERVICES, INC.

• Analytical Results

Client: Anchor Environmental Service Request: K0506112

•Project: BRIX Maritime-Portland, OR Date Collected: 1I/22/2005
Sample Matrix: Water Date Received: 11/2312005

• Volatile Organic Compounds

•Sample Name: BM-112205-3 mw-4 Units: ugIL
Lab Code: K0506112-003 Basis: NA

• Surrogate Name

Dibromofluoromethane

•

Toluene-d8
4-Bromofluorobenzene

Control Date
°.loRec Limit, Analyzed Note

93 80-119 12/02/05 AccepIable
100 83-113 12/02/05 AccepIable
85 72·114 12/02/05 AccepIable

.:" ~

--~------

BRIX003666

oor45
Page 3 of 3

SuperSet Reference: RR.55108
FormlA - Organic

Merged
Printed: 12/14/2005 15:05:37
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COLUMBIA ANALYTICAL SERVICES, INC.

lUiAnalytical Results

Client: Anchor Environmental Service Request: K0506112
Project: BRlX Maritime-Portland, OR Date Collected: 1112212005

mSample Matrix: Water Date Received: 11123/2005

Volatile Organic Compounds :U1

Sample Name: BM-ll2205-4 fV1vJ -.?-. Units: ugIL

:mLab Code: K0506112-Q04 Basis: NA

Extraction Metbod: EPA 5030B Level: Low
Analysis Method: 8260B

m
Dilution Date Date Extraction

Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

mDichlorodifluoromethane NDU 0,50 1 12/02105 12/02/05 KWG0520822
Chloromethane NDU 0,50 1 12/02105 12/02105 KWG0520822
Vinyl Chloride NDU 0.50 I 12/02/05 12/02/05 KWG0520822

Bromomethane NDU 0,50 1 12/02/05 12/02/05 KWG0520822 mChloroethane NDU 0.50 1 12/02105 12/02/05 KWG0520822
Trichlorofluoromethane NDU 0.50 1 12/02/05 12102105 KWG0520822

Acetone NDU 20 1 12102/05 12102105 KWG0520822
m1,I-Dichloroethene NDU 0,50 1 12/02/05 12102105 KWG0520822

Methyl ten-Butyl Ether NDU 0,50 I 12/02105 12/02105 KWG0520822

Carbon Disu1fide NDU 0,50 I 12102105 12/02105 KWG0520822

U1!Methylene Chloride NDU 1.0 I 12/02/05 12102105 KWG0520822
trans-Lz-Dichloroethene NDU 0,50 1 12102/05 12/02105 KWG0520822

1,I-Dichloroethane NDU 0,50 I 12/02/05 12102105 KWG0520822

mI2-Butanone (MEK) NDU 20 1 12102105 12102105 KWG0520822
2,2-Dichloropropane NDU 0,50 1 12/02105 12/02105 KWG0520822

cis-l,2-Dichloroethene NDU 0.50 1 12/02/05 12102105 KWG0520822

U1iChloroform NDU 0,50 1 12102105 12/02105 KWG0520S22
Bromochloromethane NDU 0.50 I 12/02/05 12102105 KWG0520S22

1,1, l-Trichloroethane (TeA) NDU 0,50 I 12/02/05 12/02/05 KWG0520822

01
1

1,I-Dichloropropene NDU 0,50 1 12/02/05 12/02105 KWG0520822
Carbon Tetrachloride NDU 0,50 1 12/02/05 12/02/05 KWG0520822

1,2-Dichloroethane (EDC) NDU 0,50 1 12/02105 12/02105 KWG0520S22

~IlBenzene NDU 0.50 1 12/02105 12/02105 KWG0520S22
Trichloroethene (TCE) NDU 0,50 1 12/02/05 12102105 KWG0520S22

1,2-Dichloropropane NDU 0.50 1 12102/05 12/02/05 KWG0520S22
Bromodichloromethane NDU 0.50 1 12102105 12102105 KWG0520822

111Dibromomethane NDU 0.50 1 12102/05 12102/05 KWG0520822

2-Hexanone NDU 20 I 12/02/05 12102105 KWG0520S22
cis-l,3-Dichloropropene NDU 0,50 1 12102105 12/02105 k"WG0520822 IIIToluene NDU 0,50 1 12/02/05 12/02105 KWG0520S22

trans-Lf-Dichloropropene NDU 0.50 1 12102105 12/02/05 KWG0520822
1,1,2-Tricbloroethane NDU 0.50 1 12102/05 12/02/05 KWG0520822 III4-Methyl-2-pentanone (MIBK) NDU 20 1 12/02/05 12102105 KWG0520822

BRIXOO3667 III
Comments:

III00r,46
Printed: 12/14/2005 15:05:38 Fonn IA - Organic Page I of 3
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Results

Anchor Enviromnental
BRIX Maritime-Portland, OR
Water

Volatile Organic Compounds

BM-1l2205-4 f\'\W-;;2.
K0506112-004

Service Request: K0506112
Date Collected: 11/2212005
Date Received: 11/23/2005

Units: ugIL
Basis: NA

Surrogate Name

Dibromofluoromethane
Tolnene-d8
4-Bromofluorobenzene

Comments:

Printed: 12114/2005 15:05:38
U:\Stealth\crystaI rptWonnlm.rpt

Control Date
°.loRec Limits AnaI)'ZCd Note

100 80-119 12/02/05 Acceptable
99 83-113 12/02/05 Acceptable
85 72-114 12/02/05 Acceptable
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COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Results
11

Client: Anchor Environmental Service Request: K0506II 2
Project: BRIX Maritime-Portland, OR Date Collected: 11/2212005

11
Sample Matrix: Water Date Received: 1112312005

Volatile Organic Componnds 11

Sample Name: BM-1I2205-5 VVlW<S Units: ugIL

HLab Code: K0506112-005 Basis: NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B

,1:1
Dilution Date Date Extraction

Analyte Name Resnlt Q MRL Factor Extracted Analyzed Lot Note
1,3-Dichloropropane NDU 0.50 1 12102105 12102105 KWG0520822 II~Tetrachloroethene (pCE) NDU 0.50 1 12102105 12102/05 KWG0520822
Dibromochloromethane NDU 0,50 1 12102105 12102/05 KWG0520822

1,2-Dibromoethane (EDB) NDU 2,0 1 12102/05 12/02/05 KWG0520822
111Chlorobenzene NDU 0,50 1 12102/05 12102105 KWG0520822

1,I,1,2-Tetrachloroethane NDU 0,50 1 12102/05 12102105 KWG0520822

Ethylbenzene NDU 0,50 1 12102105 12102105 KWG0520822
IIIm,p-Xylenes 1.3 0.50 1 12102105 12102105 KWG0520822

o-Xylene 0.89 0,50 1 12102105 12/02105 KWG0520822

Styrene NDU 0,50 1 12/02105 12/02105 KWG0520822

IIIBromoform NDU 0.50 1 12102105 12/02/05 KWG0520822
Isopropylbenzene NDU 2,0 1 12/02/05 12/02105 KWG0520822

1,1,2,2-Tetrachloroethane NDU 0.50 1 12102105 12/02/05 KWG0520822

1111,2,3-Trichloropropane NDU 0,50 1 12/02/05 12/02105 KWG0520822
Bromobenzene NDU 2,0 1 12102/05 12102105 KWG0520822

n-Propylbenzene NDU 2.0 1 12102105 12102105 KWG0520822

III2-Chlorotoluene NDU 2.0 1 12102105 12102105 KWG0520822
4-Chlorotoluene NDU 2.0 1 12/02105 12102105 KWG0520822

1,3,5-Trimethylbenzene NDU 2.0 1 12/02/05 12102105 KWG0520822

IIItert-Butylbenzene NDU 2.0 I 12/02/05 12102105 KWG0520822
1,2,4-Trimethylbenzene NDU 2.0 1 12102105 12102105 KWG0520822

sec-Butylbenzene NDU 2.0 1 12102/05 12102105 KWG0520822
1,3-Dichlorobenzene NDU 0,50 I 12102105 12102105 KWC-0520822 III4-Isopropyltoluene NDU 2.0 1 12102105 12102105 KWG0520822

1,4-Dichlorobenzene NDU 0.50 1 12102105 12102105 KWG0520822
n-Butylbenzene NDU 2.0 1 12102105 12102105 KWG0520822

III1,2-Dichlorobenzene NDU 0,50 1 12102105 12102105 KWG0520822

1,2-Dibromo-3-chloropropane NDU 2,0 1 12102105 12/02105 KWG0520822
1,2,4-Trichlorobenzene NDU 2,0 1 12102105 12102105 KWG0520822

III1,2,3-Trichlorobenzeue NDU 2,0 1 12102105 12102105 KWG0520822

Naphthalene NDU 2.0 1 12102105 12/02105 KWG0520822
Hexachlorobutadiene NDU 2,0 1 12/02105 12/02/05 KWG0520822

11'1

BRIXOO3671 III
Comments:

III
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

AnalyticalResults

Anchor Environmental
BRIXMaritime-Portland, OR
Water

Volatile Organic Compounds

BM-1l2205-5 f'Vlw-3
K0506112-005

Control Date
°h.Rec Limits Analyzed Note

100 80-119 12/02/05 Acceptable
100 83-113 12/02/05 Acceptable
88 72-114 12/02/05 Acceptable

Service Request: K0506112
Date Collected: 1112212005
Date Received: 1112312005

Units: ugfL
Basis: NA

BRIX003672

00051
Printed: 12/14/2005 15:05:40I u·\Stealth\~ta1.rpt\Formlm.Ipt
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COLUMBIA ANALYTICAL SERVICES, INC.

IIIAnalytical Results

Client: Anchor Environmental Service Request: K0506112
Project: BRIX Maritime-Portland, OR Date Collected: 11122/2005

mSample Matrix: Water Date Received: i 1123/2005

Volatile Organic Compounds III
Sample Name: BM-112205-6 (\1\ W-~ CDLAP') Units: ugIL

IIILab Code: K0506112-006 Basis: NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B

III
Dilution Date Date Extraction

Analyte Name Result Q MRL Factor Extracted Analyzed Lot Notc

Dichlorodifluoromethane NDV 0.50 I 12/02105 12/02/05 KWG0520822 IIIChloromethane NDV 0.50 I 12/02105 12/02/05 KWG0520822
Vinyl Chloride NDD 0.50 I 12/02/05 12102105 KWG0520822

Bromomethane NDD 0.50 I 12/02/05 12102105 KWG0520822 IIIChloroethane NDD 0.50 I 12/02/05 12/02105 KWG0520822
Trichlorofluoromethane NDD 0.50 I 12/02/05 12/02/05 KWG0520822

Acetone NDD 20 I 12102105 12/02/05 KWG0520822 III1,1 -Dichloroethene NDD 0.50 I 12/02105 12/02/05 KWG0520822
Methyl tert-Butyl Ether NDD 0.50 I 12/02/05 12/02/05 KWG0520822

Carbou Disu1fide NDD 0.50 I 12/02105 12/02/05 KWG0520822 (IIMethylene Chloride NDV 2.0 I 12/02/05 12/02/05 KWG0520822
trans-1,2-Dichloroethene NDD 0.50 I 12/02/05 12/02/05 KWG0520822

I,I-Dichloroethane NDV 0.50 I 12/02/05 12/02105 KWG0520822

III2-Butanone (MEK) NDV 20 I 12/02/05 12102105 KWG0520822
2,2-Dichloropropane NDV 0.50 I 12/02/05 12/02/05 KWG0520822

cis-Lz-Dichloroethene NDD 0.50 I 12/02/05 12/02/05 KWG0520822

IIIChloroform NDD 0.50 I 12102105 12102/05 KWG0520822
Bromochloromethane NDD 0.50 I 12/02/05 12/02105 KWG0520822

I,I,I-Trichloroethane (TeA) NDV 0.50 I 12102/05 12/02105 KWG0520822

IIIL'l-Dichloropropene NDD 0.50 I 12102/05 12/02105 KWG0520822
Carbon Tetrachloride NDD 0.50 I 12/02/05 12/02105 KWG0520822

1,2-Dichloroethane (EDC) NDD 0.50 I 12/02/05 12/02/05 KWG0520822

IIIBenzene NDD 0.50 I 12/02105 12102105 KWG0520822
Trichloroethene (TCE) NDD 0.50 I 12102/05 12/02105 KWG0520822

1,2-Dichloropropane NDV 0.50 I 12102/05 12102105 KWG0520822
Bromodichloromethane NDV 0.50 I 12102/05 12/02105 KWG0520822 IIIDibromomethane NDV 0.50 I 12/02/05 12102105 KWG0520822

2-Hexanone NDV 20 I 12/02105 12102/05 KWG0520821
cis-Ld-Dichloropropene NDV 0.50 I 12/02/05 12102/05 KWG0520822

II~Toluene NDD 0.50 I 12/02105 12/02105 KWG0520822

trans-Ls-Dichloropropene NDV 0.50 I 12102/05 12/02105 KWG0520822
1,1,2-Trichloroethane NDD 0.50 I 12/02/05 12102105 KWG0520822

III4-Methyl-2-pentanone (MIBK) NDD 20 1 12/02/05 12/02105 KWG0520822

BRIXOO3673 III
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Surrogate Name

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

COLUMBIA ANALYTICAL SERVICES, rsc,
Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Volatile Organic Compounds

BM-II2205-6Y"\W-3 CDuP)
K0506II2-006

Control Date
%Rec Limits Analyzed Note

98 80-119 12/02/05 Acceptable
97 83-113 12/02/05 Acceptable
87 72-114 12/02/05 Acceptable

Service Request: K0506II2
Date Collected: 1112212005
Date Received: 11/23/2005

Units: ugIL
Basis: NA

~Il

"1'1Ii
c'

~Il

~11il~ I
~,

~Il

111

111

III
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COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Results

Client: Anchor Environmental Service Reqnest: KOS06112

I
Project: BRlXMaritime·PortIand, OR Date Collected: 11122/2005
Sample Matrix: . Water Date Received: 11123/2005

I Volatile Organic Componnds

I
Sample Name: BM·11220S·7 (\!\vJ-l Units: ngIL
Lab Code: KOS06112·007 Basis: NA

Extraction Method: EPAS030B Level: Low

I
Analysis Method: 8260B

Dilntion Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot NoteI Dichlorodifluoromethane NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Chloromethane NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Vinyl Chloride NDU 0.50 1 12/03/05 12/03/05 KWGOS20822I Bromomethane NDU 0.50 1 12/03/05 12/03/05 KWGOS20822
Chloroethane NDU 0.50 1 12/03/05 12/03/05 KWGOS20822
Trichlorofluoromethane NDU 0.50 I 12/03/05 12/03/05 KWG0520822I Acetone NPU 20 1 12/03/05 12/03/05 KWGOS20822
1,I-Dichloroethene NDU 0.50 1 12/03/05 12/03/05 KWGOS20822
Methyl tert-Butyl Ether NDU 0.50 1 12/03/05 12103105 KWG0520822I Carbon Disulfide NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Methylene Chloride NDU 2.0 1 12/03/05 12103105 KWG0520822
trans-Lz-Dichloroethene NDU 0.50 1 12/03/05 12/03/05 KWG052082211, I -DiChlOrOethane NDU 0.50 1 12/03/05 12/03/05 KWG0520822
2-Butanone (MEK) NDU 20 1 12/03/05 12/03/05 KWGOS20822
2,2.Dichloropropane NDU 0.50 1 12/03/05 12/03/05 KWG0520822I cis-Lz-Dichloroethene NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Chloroform NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Bromochloromethane NDU 0.50 1 12/03/05 12/03/05 KWGOS20822

1;1,I-TricWoroethane (TeA) NDU 0.50 1 12/03/05 12/03/05 KWGOS2082211,I -DiChloropropene NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Carbon Tetrachloride NDU 0.50 1 12/03/05 12/03/05 KWGOS20822

1,2-Dichloroethane (EDC) NDU 0.50 1 12/03/05 12/03/05 KWG0520822I Benzene 22 0.50 1 12103/05 12/03/05 KWG0520822
Trichloroethene (TCE) NDU 0.50 1 12/03/05 12/03/05 KWG0520822

1,2.Dichloropropane NDU 0.50 1 12/03/05 12/03/05 KWGOS20822I Bromodichloromethane NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Dibromomethane- . NDU .• 0:50 1 12/03/05 12/03/05' KWGOS20822

2-Hexanone NDU 20 1 12/03/05 12/03/05 KWG0520822I cis-l,3-Dichloropropene NDU 0.50 1 12/03/05 12/03/05 KWG0520822
Tolueue 1.7 0.50 1 12/03/05 12/03/05 KWG0520822.

trans-Ls-Dichloropropene NDU 0.50 1 12/03/05 12/03/05 KWGOS20822,11,1,2-TriChlOrdethane NDU 0.50 1 12/03/05 12/03/05 KWG0520822
4·Methyl-2·pentanone (MIBK) NDU 20 1 12/03/05 12/03/05 KWGOSZ0821'

'-,-- '-

I BRIXOO3676

Conunents: -~--.---.-.

I 0OO5~
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COLUMBIA ANALYTICAL SERVICES, INC.

mlAnalytical Results

Client: Anchor Environmental Service Requests K0506lI1
Project: BRIX Maritime-Portland, OR Date Collected: 11/1211005

U11Sample Matrix: Water Date Received: lIl1312005

Volatile Organic Compounds Ull

Sample Name: BM-l11105-7 VV\ w-I Units: ugIL

mlLab Code: K0506111-D07 Basisr NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8160B

ml
Dilution ExtractionDate Date

Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

mr1,3-Dichloropropane NDU 0.50 1 12103/05 12103/05 KWG0520821
Tetrachloroethene (PCE) NDU 0.50 I 12103/05 12/03/05 KWG0510822
Dibromochloromethane NDU 0.50 I 12/03/05 12103105 KWG0520811

1,2-Dibromoethane (EDB) NDU 2.0 I 12/03/05 12/03105 KWG0520811
mlChlorobenzene NDU 0.50 1 12103/05 12/03/05 KWG0520811

1,1,1,2-Tetrachloroethane NDU 0.50 1 12/03/05 12/03/05 KWG0510822

Ethylbenzene 170 D 10 20 12105105 12/05/05 KWG0520974
U1fm,p-Xylenes 170 D 10 20 12/05105 12/05/05 KWG0520974

o-Xylene 20 0.50 1 12/03/05 12/03/05 KWG0520822

Styrene NDU 0.50 1 12/03/05 12/03/05 KWG0520812
°1"
., .

Bromoform NDU 0.50 1 12/03/05 12103105 KWG0510821 Li .

Isopropylbenzene 100 D 40 20 12/05105 12/05/05 KWG0520974

1,1,2,2-Tetrachloroethane NDU 0.50 1 12/03/05 12/03/05 KWG0520822 ~r,I,!
1,2,3-Trichloropropane NDU 0.50 I 12/03/05 12103/05 KWG0520811 ' ~ 'I

11,
Bromobenzene NDU 2.0 1 12/03/05 12/03/05 KWG0510811

n-Propylbenzene 400 D 40 20 12/05105 12105105 KWG0520974

~112-Chlorotoluene NDU 2.0 I 12/03/05 12103/05 KWG0520821
4-Chlorotoluene NDU 1.0 1 12/03/05 12103/05 KWG0510811

1,3,5-Trimethylbenzene 160 D 40 20 12/05/05 11105105 KWG0520974

111tert-Butylbenzene 2.2 2.0 1 12/03/05 12/03/05 KWG0520821
1,2,4-Trimethylbenzene 780 D 40 20 12/05105 12/05105 KWG0510974

sec-Butylbenzene 50 2.0 1 12/03105 12103105 KWG0520822

1111,3-Dichlorobenzene NDU 0.50 1 12/03/05 12/03/05 KWG0510822
4-Isopropyltoluene 4.0 2.0 I 12103/05 12/03/05 KWG0510822

1,4-Dichlorobenzene NDU 0.50 1 12/03/05 12103105 KWG0520821
n-Butylbenzene 85 D 40 20 12/05105 12105/05 KWG0510974 III1,2-Dichlorobenzene NDU 0.50 1 12/03/05 12/03/05 KWG0510822

1,2-Dibromo-3-cb1oropropane NDU 2.0 I 12/03/05 12103105 KWG0520822
1,2,4-Trichlorobenzene NDU 2.0 1 12/03/05 12/03/05 KWG0510821 III1,2,3-Trichlorobenzene NDU 2.0 I 12/03/05 12/03/05 KWG0520811

Naphthalene 380 D 40 20 12/05/05 12/05/05 KWG0510974
Hexachlorobutadiene NDU 2.0 1 12103/05 12103/05 KWG0520822

111

BRIXOO3677 III
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Sample Name:
Lab Code:

I
Client:

I
Project:
Sample Matrix:

I
I
I Surrogate Name

Dibromofluoromethane

I
Toluene-d8
4-Bromofiuorobenzene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Volatile Organic Componnds

BM-1l2205-7 fVl \Ai-I
K0506112-007

Control Date
%Rec Limits Analyzed Note

95 80-119 12/03/05 Acceptable
103 83-113 12/03/05 Acceptable
94 72-114 12/03/05 Acceptable

Service Reqnest: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

Units: ug/L.
Basis: NA

I
I
I
I
I
I
I
I
I
I
I

Comments:

I
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client:
Project:
Sample Matrix:

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Service Request:
Date Collected:
Date Received:

K0506112
11/22/2005
11/23/2005

Volatile Organic Compounds

Extraction Method: EPA 5030B
Analysis Method: 8260B

Sample Name:
Lab Code:

Trip Blank-8260
K0506112-008

Units: ugIL
Basis: NA

Level: Low

Analyte Name

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride

Bromomethane
Chloroethane
Trichlorofluoromethane

Acetone
1,I-Dichloroethene
Methyl ten-Butyl Ether

Carbon Disulfide
Methylene Chloride
trans-l,2-Dichloroethene

Result Q

NDU
NDU
NDU

NDU
NDU
NDU

NDU
NDU
NDU

NDU
NDU
NDU

l\1RL

0.50
0.50
0.50

0.50
0.50
0.50

20
0.50
0.50

0.50
2.0

0.50

Dilution
Factor

1
1
1

1
1
1
1
1
1

1
1
1

Date
Extracted

12105/05
12/05/05
12/05/05

12/05/05
12/05/05
12105105

12105/05
12/05/05
12/05/05

12/05/05
12/05/05
12/05/05

Date
Analyzed

W05/05
12/05/05
12/05/05

12/05/05
12105105
12/05/05

12/05105
12/05/05
12/05/05

12/05/05
12/05/05
12/05/05

Extraction
Lot

KWG0520974
KWG052097-1
KWG052097.J

KWG0520974
KWG0520974
KWG0520974

KWG052097-1
KWG0520974
KWG0520974

KWG052097-1
KWG0520974
KWG0520974

°1'·I, '
, '

1,I-Dichloroethane
2-Butanone (MBK)
2,2-Dichloropropane

cis-l,2-Dichloroethene
Chloroform
Bromochloromethane

NDU
NDU
NDU

NDU
NDU
NDU

0.50
20

0.50

0.50
0.50
0.50

1
1
1

1
1
1

12105/05
12/05/05
12105/05

12/05/05
12/05/05
12/05/05

12/05/05
12/05/05
12/05/05

12105/05
12/05/05
12/05/05

KWG0520974
KWG0520974
KWG0520974

KWG0520974
KWG0520974
KWG0520974

1,1,I-Trichlorcethane (TCA)
1,I-Dichloropropene
Carbon Tetrachloride

NDU
NDU
NDU

0.50
0.50
0,50

1
1
I

12/05105
12/05/05
12/05/05

12105/05
12/05105
12105/05

KWG0520974
KWG0520974
KWG0520974

"I'IIi "
" ,, ,
'- ,

1,2-Dichloroethane CEDC)
Benzene
Trichloroethene (TCE)

NDU
NDU
NDU

0.50
0.50
0.50

1
1
1

12105/05
12/05/05
12/05105

12105/05
12/05/05
12/05/05

KWG0520974
KWG0520974
KWG0520974

1,2-Dichloropropane
Bromodlchloromethane
Dibromomethane

NDU
NDU
NDU

0.50
0.50
0,50

I
I
1

12/05/05
12/05/05
12/05/05

12/05105
12105/05
12/05/05

KWG052097-1
KWG0520974
KWG0520974

~r!,I
" ,c
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KWG0520974
KWG0520974
KWG0520974

KWG052097-1
h'WG0520974
KWG052097-1

12105/05
12/05/05
12/05/05

12/05/05
12/05/05
12105/05

SuperSetReference:

12/05/05
12/05/05
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12105/05
12/05105
12/05/05

1
1
1

1
1
1
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20
0.50
0.50

0.50
0.50
20

NDU
NDU
NDU

NDU
NDU
NDU

Comments:

2-Hexanone
cis-l,3-Dichloropropene
Toluene

trans-I ,3-Dichloropropene
1,1,2-Tricbloroethane
4-Methyl-2-pentanone (MIBK)
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COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Results

Client: Anchor Environmental Service Request: K0506112I Project: BRIX Maritime-Portland, OR Date Collected: 11122/2005
Sample Matrix: Water Date Received: 11123/2005

I Volatile Organic Compounds

I Sample Name: Trip Blaok-8260 Units: ugIL
Lab Code: K0506112-008 Basis: NA

Extraction Method: EPA5030B Level: LowI Analysis Method: 8260B

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note11,3 -Dichloropropane NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Tetrachloroethene (PCE) NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Dibromochloromethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974

11,2-Dibromoethane (EDB) NDU 2.0 1 12/05/05 12/05/05 KWG0520974
Chlorobenzene NDU 0.50 1 12/05/05 12/05/05 KWG0520974
1,1,1,2-Tetrachloroethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974I Ethylbenzene NDU 0.50 1 12/05/05 12/05/05 KWG0520974
m.p-Xylenes NDU 0.50 1 12/05/05 12/05/05 KWG0520974
o-Xylene NDU 0.50 1 12/05/05 12/05/05 KWG0520974

I Styrene NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Bromofurm NDU 0.50 1 12/05105 12/05/05 KWG0520974
Isopropylbenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974

1 1,I,2,2-Tetrachloroethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974
1,2,3-Trichloropropane NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Bromobenzene NDU 2.0 1 12/05/05 12~05/05 KWG0520974I n-Propylbenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974
2-Chlorotoluene NDU 2.0 1 12/05/05 12/05/05 KWG0520974
4-Chlorotoluene NDU 2.0 1 12/05/05 12/05/05- KWG0520974

1 1,3,5-TrimethYlbenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974
tert-Butylbenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974
1,2,4-Trimethylbenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974

sec-Butylbenzene ~ NDU 2.0 1 12/05/05 12/05/05 KWG052097411,3 -Dichlorobenzene NDU 0.50 1 12/05/05 12/05/05 KWG0520974
4-Isopropyltoluene NDU 2.0 1 12/05/05 12/05/05 KWG0520974

l,4-Dichlorobenzene NDU 0.50 1 12/05/05 12/05/05 KWG0520974I n-Butylbenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974
1,2-Dichlorobenzenor NDU 0.50 1 12/05/05 ~ 12/05105- KWG052097r

1,2-Dibromo-3-chloropropane NDU 2.0 1 12/05/05 12/05/05 KWG052097411,2 ,4-TriChlorobenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974
1,2,3-Trichlorobenzene NDU 2.0 1 12/05/05 12/05/05 KWG0520974

Naphthalene NDU 2.0 1 12/05/05 12/05/05 KWG0520974I Hexachlorobutadiene NDU 2.0 1 12/05/05 12/05/05 KWG0520974

I BRIXOO3680

Comments:

I 00(159
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Confidential Business Information



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Service Requests K0506112
Date Collected: 11/2212005
Date Received: 1112312005

11'1

11'1

Volatile Organic Compounds

Sample Name:
Lab Code:

Surrogate Name

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

Trip Blank-8260
K0506112-008

%Rec

104
98
83

Control
Limits

80-119
83-113
72-114

Date
Analyzed

12/05/05
12/05/05
12/05/05

Note

Acceptable
Acceptable
Acceptable

Units: ugIL
Ba'is: NA

III

11;1

III

III

IJ,I

11:1

111

III

III

Commentsr
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Service Request: K0506112
Date Collected: NA
Date Received: ' NA

Units: ugIL _
Basis: NA

Level: Low

Dilution Date Date Extraction
Factor Extracted Analyzed Lot Note

1 12/02/05 12/02/05 KWG0520822
I 12/02/05 12102/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822

I 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

I 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822

I 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822

I 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822

I 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
I" 12/02/05 . 12/02/05' KWG0520822 .

1 12/02/05 12/02/05 KWG0520822
1 12/02/05 12/02/05 KWG0520822
I 12/02/05 12/02/05 KWG0520822

1 12/02/05 12/02/05 KWG0520822' .

I 12/02/05 . 12/02/05 KWG0520822
I 12/02/05 12/02/05 . KWG0520822 .

'~---~'---

BRIXOO3682

0.50
0.50
20

0.50
20

0.50

20
0.50
0.50

0.50
2.0
0.50

0.50
0.50
0.50

0.50
0.50
0.50

0.50
0.50
0.50

0.50
0.50
0.50

20
0.50
0.50

0.50
0.50
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Volatile Organic Compounds

Anchor Environmental
BRIX Maritime-Portland, OR
Water

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Resnlt Q

Method Blank
KWG0520822-4

EPA5030B
8260B

Client:
Project:
Sample Matrix:

1,2-Dichloroethane (EDC)

I Benzene
Trichloroethene (TCE)

1,2-Dichloropropane

1Bromodich1oromethane
Dibromomethane

trans-I,3-Dichloropropene

1
1,1,2-TriChloroethane
4-Methyl-2-peolanone (MlBK)

I Acetone
1,I-Dichloroethene
Methyl tert-Butyl Ether

I Bromomethane
Chloroethane
Trichlorofluoromethane

2-Hexanone

1cis-Lf-Dichloropropene
Toluene

I
Conunents:

1-------------------:-::-:-

1
1, I -Dichloroethane
2-Butanone (MEK)
2,2-Dichloropropane

I,I,I-Trichloroethane (TCA)

11, I -Dichloropropene
Carbon Tetrachloride

1
cis-l,2-Dichloroethene
Chloroform
Bromochloromethane

1Carbon Disulfide
Methylene Chloride
trans-I,2-Dichloroethene

1Dichlorodilluoromethane
Chloromethane
Vinyl Chloride

1
1
I
1

Sample Name:
Lab Code:

Extraction Method:I Analysis Method:

Analyte Name
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
111

Client: Anchor Environmental Service Request: K0506112
Project: BRlX Maritime-Portland, OR Date Collected: NA

mSample Matrix: Water Date Received: NA

Volatile Organic Compounds III
Sample Name: Method Blank Units: ugIL

111
Lab Code: KWG0520822-4 Basis: NA

Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B

IIIDilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

1,3-Dichloropropane NDU 0.50 I 12/02/05 12/02/05 KWG0520822 IIITetrachloroethene (PCE) NDU 0.50 I 12102105 12/02/05 KWG0520822

Dibromochloromethane NDU 0.50 I 12/02/05 12/02105 KWG0520822

1,2-Dibromoethane (EDB) NDU 2.0 I 12102/05 12/02105 KWG0520822 IIIChlorobenzene NDU 0.50 I 12/02/05 12/02105 KWG0520822

1, I,1,2-Tetrachloroethane NDU 0.50 I 12/02/05 12/02105 KWG0520822

Ethylbenzeue NDU 0.50 1 12/02/05 12102105 KWG0520821

IIIm,p-Xylenes NDU 0.50 I 12/02/05 12/02105 KWG0520822
o-Xylene NDU 0.50 1 12/02105 12102/05 KWG0520822

Styrene NDU 0.50 I 12102/05 12/02105 KWG0520822

111Bromoform NDU 0.50 I 12102105 12/02105 KWG0520822
Isopropylbenzene NDU 2.0 I 12/02105 12/02105 KWG0520822

1,1,2,2-Tetrachloroethane NDU 0.50 I 12/02/05 12/02105 KWG0520822

1111,2,3-Trichloropropane NDU 0.50 I 12/02/05 12/02105 KWG0520822

Bromobenzene NDU 2.0 I 12/02/05 12/02/05 KWG0520822

n-Propylbenzene NDU 2.0 I 12/02105 12/02/05 KWG0520822

III2-Chlorotolueue NDU 2.0 I 12/02105 12102105 KWG0520822

4-Chlorotoluene NDU 2.0 I 12/02/05 12/02/05 KWG0520822

1,3,5-Trimethylbenzene NDU 2.0 I 12/02/05 12/02105 KWG0520822

IIItert-Butylbenzene NDU 2.0 I 12102/05 12102/05 KWG0520822
1,2,4-Trimethylbenzene NDU 2.0 1 12/02/05 12/02105 KWG0520822

sec-Butylbenzene NDU 2.0 I 12/02/05 12/02/05 KWG0520822
1,3-Dichlorobenzene NDU 0.50 1 12/02/05 12/02/05 KWG0520822 III4-Isopropyltoluene NDU 2.0 1 12/02/05 12/02/05 KWG0520822

1,4-Dichlorobenzene NDU 0.50 I 12/02/05 12/02105 KWG0520822

n-Butylbenzene NDU 2.0 I 12/02/05 12/02/05 KWG0520822

1111,2-Dichlorobenzene NDU 0.50 1 12/02105 12/02105 KWG0520822

1,2-Dibromo-3-chloropropane NDU 2.0 1 12/02/05 12/02105 KWG0520822

1,2,4-Trichlorobenzene NDU 2.0 I 12/02/05 12/02105 KWG0520822

III1,2,3-Trichlorobenzene NDU 2.0 I 12102/05 12/02/05 KWG0520822

Naphthalene NDU 2.0 1 12/02/05 12/02105 KWG0520822
Hexachlorobutadiene NDU 2.0 I 12102105 12/02105 KWG0520822

III
BRIXOO3683 III

Conunents:

III00062
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Control Date
%Rec Limits Analyzed Note

100 80-119 12/02/05 Acceptable
99 83-113 12/02/05 Acceptable
84 72-114 12/02/05 Acceptable

Anchor Environmental
BRIXMaritime-Portland, OR
Water

BRIX003684

Units: ugIL.
Basis: NA

Service Request: K0506112
Date Collected: NA
Date Received: NA

OOr.£3
Page 3 of 3

SupersetRcferencc: RR55108

Form lA - Organic- _.

Volatile Organic Compounds

Confidential Business luiormation

l:ULUM1UA ANALYTICAL SERVICES, INC.

Analytical Results

Merged

Method Blank
KWG0520822-4

Client:
Projects
Sample Matrix:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

•
I

•Sample Name:

• Lab Code: .

• Surrogate Name

•••
I

•-.
••••
I
Lnunents:

I
Printed: 12/14/2005 15:05:47
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COLUMBIA ANALYTICAL SERVICES, INC.

mAnalytical Results

Client: Anchor Environmental Service Request: K050611l
Project: BRIX Maritime-Portland, OR Date Collected: NA

111Sample Matrix: Water Date Received: NA

Volatile Organic Compounds III
Sample Name: Method Blank Units: ugIL

111
Lab Code: KWG0520856-4 Basis: NA

Extraction Method: EPA 5030B Level: Low
Analysis Method: 8260B

IIIDilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note
Dichlorodifluoromethane NDU 0.50 I 12102105 12102105 KWG0520856 IIIChloromethane NDU 0.50 I 12102105 12102/05 KWG0520856
Vinyl Chloride NDU 0.50 1 12102105 12102105 KWG0520856

Bromomethane NDU 0.50 1 12102105 12102/05 KWG0520856 IIIChloroethane NDU 0.50 1 12102105 12102105 KWG0520856
Trichlorotluoromethane NDU 0.50 1 12102105 12102105 KWG0520856

Acetone NDU 20 1 12102105 12102105 KWG0520856 •
1111,I-Dichloroethene NDU 0.50 1 12102105 12102/05 KWG0520856

Methyl tert-Butyl Ether NDU 0.50 1 12102105 12102105 KWG0520856

Carbon Disulfide NDU 0.50 1 12102105 12102105 KWG0520856

IIIMethylene Chloride NDU 2.0 1 12102105 12102105 KWG0520856
trans-l,2-Dichloroethene NDU 0.50 1 12102105 12102105 KWG0520856

1,I-Dichloroethane NDU 0.50 I 12102105 12102105 KWG0520856

nl2-Butanone (MEK) NDU 20 I 12102105 12102105 KWG0520856
2,2-Dichloropropane NDU 0.50 I 12102105 12102105 KWG0520856

cis-I,2-Dichloroethene NDU 0.50 I 12102105 12102105 KWG0520856

111Chloroform NDU 0.50 1 12102105 12102/05 KWG0520856
Bromochloromethane NDU 0.50 I 12102105 12102105 KWG0520856

1,l,I-Trichloroethane (TCA) NDU 0.50 1 12102105 12/02/05 KWG0520856

IIILl-Dichloropropene NDU 0.50 1 12102105 12102/05 KWG0520856
Carbon Tetrachloride NDU 0.50 1 12102105 12102105 KWG0520856

1,2-Dichloroethane (EDC) NDU 0.50 I 12102105 12/02105 KWG0520856

Benzene NDU 0.50 I 12102/05 12102105 KWG0520856 IIITrichloroethene (TCE) NDU 0.50 I 12102105 12102/05 KWG0520856

1,2-Dichloropropane NDU 0.50 1 12102105 12102105 KWG0520856
Bromcdichloromethane NDU 0.50 1 12102105 12102105 KWG0520856

111Dibromomethane NDU 0.50 I 12102105 12102105 KWG0520856

2-Hexanone NDU 20 I 12102105 12102105 KWG0520856
cis-l,3-Dichloropropene NDU 0.50 I 12102105 12102105 KWG0520856 IIIToluene NDU 0.50 I 12102105 12102105 KWG05:<0856

trans-I,3-Dichloropropene NDU 0.50 I 12102105 12102105 KWG0520856
1,1,2-Trichloroethane NDU 0.50 1 12102105 12102105 KWG0520856

III4-Methyl-2-pentanone (MiBK) NDU 20 1 12102105 12102105 KWG0520856

BRIXOO3685
111

Ccmmentst

III00064
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COLUMBIA ANALYTICAL SERVICES, INC.• Analytical Results

Client: Anchor Environmental Service Request: K0506112

I
Project: BRIX Maritime-Portland, OR Date Collected: NA
Sample Matrix: Water Date Received: NA

I Volatile Organic Compounds

- Sample Name: Method Blank Unitsi. ugIL

I Lab Code: KWG0520856-4 Basis: NA

Extraction Method: EPA5030B Level: Low

I
Analysis Method: 8260B

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

I 1,3-Dichloropropane NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Tetrachloroethene (PCE) NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Dibromochloromethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856

I 1,2-Dibromoethane (EDB) NDU 2.0 1 12/02/05 12/02/05 KWG0520856
Chlorobenzeue NDU 0.50 1 12/02/05 12/02/05 KWG0520856
1,1,1,2-Tetrachloroethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856

I Etby1benzene NDU 0.50 1 12/02/05 12/02/05 KWG0520856
m.p-Xylenes NDU 0.50 1 12/02/05 12/02/05 KWG0520856
o-Xylcne NDU 0.50 1 12/02/05 12/02/05 KWG0520856

I Styrene NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Bromoform NDU 0.50 1 12/02/05 12/02/05 KWG0520856
Isopropy1benzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

I
1,1,2,2-Tetrachloroethane NDU 0.50 1 12/02/05 12/02/05 KWG0520856
1,2,3-Trichloropropane NDU 0.50 1 12/02/05 ' 12/02/05 KWG0520856
Bromobenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

I
n-Propylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
2-Chloroto1uene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
4-Chloroto1uene NDU 2.0 1 12/02/05 12/02/05 -KWG0520856

I
1,3,5-Trimethy1benzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
tert-Butylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
1,2,4-Trimethy1benzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

sec-Butylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856•1,3-Dichlorobenzene NDU 0.50 1 12/02/05 12/02/05 KWG0520856
4-Isopropylto1uene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

1,4-Dichlorobenzene NDU 0.50 1 12/02/05 12/02/05 KWG0520856

•n-Butylbenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856
1,2~Dichlorobenzene 'ND U' 0.50 1 1TI02/05 12/02105' KWG0520856 .

1,2-Dibromo.3-chloropropane NDU 2.0 1 12/02/05 12/02/05 KWG0520856

I 1,2,4-Trichlorobenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856 .
1,2,3-Trichlorobenzene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

Naphthalene NDU 2.0 1 12/02/05 12/02/05 KWG0520856

I Hexachlorobutadiene NDU 2.0 1 12/02/05 12/02/05 KWG052Q856

* See Case Narrative

I BRIXOO3686

Conunents:

I 00065
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Service Request: K0506112
Date Collected: NA
Date Received; NA

ur

ill1
I~

Volatile Organic Compounds

Sample Name:
Lab Code:

Surrogate Name

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

Method Blank
KWG0520856-4

O/oRec

98
101
97

Control
Limits

80-119
83-113
72-114

Date
Analyzed

12/02/05
12/02/05
12/02/05

Note

Acceptable
Acceptable
Acceptable

Units: ugfL
Basis: NA

111~
L

11 1[.

~I)
f~

~Il

~11

ElRIX003687

Comments:
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COLUMBIA ANALYTICAL SERVICES, INC.

I
Analytical Results

Client: Anchor Environmental Service Request: K0506112
Project: BRIX Maritime-Portland, OR Date Collected: NA

I
Sample Matrix: Water Date Received: NA

I
Volatile Organic Compounds

Sample Name: Method Blank Units:. ug/L.

I

Lab Code: KWG0520974-4 Basis: NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B

I Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted .Analyzed Lot Note

I Dichlorodifluoromethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Chloromethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Vinyl Chloride NDU 0.50 1 12/05/05 12/05/05 KWG0520974

I Bromomethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Chloroethane . NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Trichlorofluoromethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974

I Acetone . NDU 20 1 12/05/05 12/05/05 KWG0520974
Ll-Dichloroethene NDU 0.50 1 12/05/05 12/05/05 KWG0520974
Methyl tert-Butyl Ether NDU 0.50 1 12/05/05 12/05/05 KWG0520974

Carbon Disulfide NDU 0.50 1 12/05/05 12/05/05 KWG0520974I Methylene Chloride NDU 2.0 1 12/05/05 12/05/05 KWG0520974
trans-Lz-Dichloroethene NDU 0.50 1 12/05/05 12/05/05 KWG0520974

1,I-Dichloroethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974

12-Butanone (MEK) NDU 20 1 12/05/05 12/05/05 KWG0520974
2,2-Dichloropropane NDU 0.50 1 12/05105 12/05105 KWG0520974

cis-I,2-Dichloroethene NDU 0.50 1 12/05/05 12/05105 KWG0520974

I Chloroform NDU 0.50 1 12/05105 12/05105 KWG0520974
Bromochloromethane NDU 0.50 1 12/05/05 12/05105 KWG0520974

1,1,I-Trichloroethane(TeA) NDU 0.50 1 12/05105 . 12/05105 KWG0520974
1 1,1-Dichloropropene NDU 0.50 1 12/05/05 12/05105 KWG0520974

Carbon Tetrachloride NDU 0.50 1 12/05105 12/05/05 KWG0520974

1,2-Dichloroethane CEDC) NDU 0.50 1 12/05/05 12/05105 KWG0520974

I Benzene NDU 0.50 1 12/05105 12/05/05 KWG0520974
Trichloroethene (TCE) NDU 0.50 1 12/05105 12/05105 KWG0520974

1,2-Dichloropropane NDU 0.50 1 12/05105 12/05105 KWG0520974

IBromodichloromethane NDU 0.50 1 12/05105 12/05105 KWG0520974
Dibromomethane. NDU 0.50 1 '12/05/05 12105105· KWG052D9T4"

2-Hexanone NDU 20 1 12/05/05 12/05105 KWG052D974

ICiS-l,3-Dichloropropene NDU 0.50 1 12/05105 12/05105 KWG052D974
Toluene NDU 0.50 1 12105/05 12/05105 KWG052D974

trans-l,3-Dichloropropene NDU 0:50 1 12/05/05 12/05105 KWGO~2D974

1,1,2-Trichloroethane NDU 0.50 1 12/05105 12/05105 KWG052D974
4-Methyl-2-pentanone (MIBK) NDU 20 1 12/05105 12/05105· .. KWG052D974-

--~ --_.- .•_--

r.., BRIXOO3688

-----.-_.-

I . OOC6;
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results ~~
Client: Anchor Environmental Service Request; K050611l
Project: BRIX Maritime-Portland, OR Date Collected: NA

U11
Sample Matrix: Water Date Received: i'A

Volatile Organic Compounds ml
Sample Name: Method Blank Units: ugIL

ml
Lab Code: KWG0520974-4 Basis: NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B

mlDilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

1,3-Dichloropropane NDD 0.50 1 12/05/05 12/05/05 KWG0520974
mrTetrachloroethene (PCE) NDD 0.50 1 12/05/05 12105/05 KWG0520974

Dibromochloromethane NDU 0.50 1 12/05/05 12/05/05 KWG0520974

1,2-Dibromoethane (EDB) NDD 2.0 1 12/05/05 12/05/05 KWG0520974
U1iChlorobenzene NDD 0.50 1 12/05/05 12/05/05 KWG0520974

1,1,1,2-Tetrachloroethane NDD 0.50 1 12/05/05 12/05/05 KWG0520974

Ethylbenzene NDD 0.50 1 12/05/05 12/05/05 KWG0520974

U1im,p-Xylenes NDV 0.50 1 12/05/05 12/05/05 KWG0520974
o-Xylene NDV 0.50 1 12105105 12105/05 KWG0520974

Styrene NDV 0.50 1 12/05105 12/05/05 KWG0520974
~rBromoform NDU 0.50 1 12105105 12/05/05 KWG0520974 ~ ..

Isopropylbenzene NDU 2.0 1 12105/05 12105/05 KWG0520974

1,1,2,2-Tetrachloroethane NDD 0.50 1 12105/05 12105/05 KWG0520974

'ri1,2,3-Trichloropropane NDD 0.50 1 12/05105 12105/05 KWG0520974 ~ '1
Bromobenzene NDV 2.0 1 12105105 12/05105 KWG0520974

n-Propylbenzene NDU 2.0 1 12105105 12105/05 KWG0520974

~112-Chlorotolnene NDD 2.0 1 12105/05 12/05/05 KWG0520974
4-Chlorotoluene NDD 2.0 1 12105/05 12/05105 KWG0520974

1,3,5-Trimethylbenzene NDD 2.0 I 12105/05 12/05/05 KWG0520974

~11tert-Butylbenzene NDD 2.0 1 12105105 12/05105 KWG0520974
1,2,4-Trimethylbenzene NDV 2.0 1 12105105 12105/05 KWG0520974

sec-Butylbenzene NDD 2.0 1 12/05/05 12/05105 KWG0520974
1,3-bichlorobenzene NDV 0.50 1 12105/05 12105/05 KWG0520974

~Il4-Isopropyltoluene NDD 2.0 1 12105/05 12105/05 KWG0520974

1,4-Dichlorobenzene NDD 0.50 I 12/05105 12/05/05 KWG0520974
n-Butylbenzene NDV 2.0 1 12/05/05 12105/05 KWG0520974

~Il1,2-Dichlorobenzene NDV 0.50 1 12105/05 12105/05 KWG0520974

1,2-Dibromo-3-chloropropane 1'0'0 D 2.0 1 12105/05 12/05/05 KWG0520974
1,2,4-Trichlorobenzene NDD 2.0 1 12/05/05 12105/05 KWG0520974

1111,2,3-Trichlorobenzene NDD 2.0 1 12/05105 12/05/05 KWG0520974

Naphthalene NDV 2.0 1 12/05/05 12105/05 KWG0520974
Hexachlorobutadiene NDD 2.0 I 12105/05 12105/05 KWG0520974

III
BRIXOO3689 III

Conunents:

IIIoor68
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Units: ugIL
Basis: NA

Service Request: K0506112
Date Collected: NA
Date Received: NA

Acceptable
Acceptable
Acceptable

Note

12/05/05
12/05/05 .
12/05/05

Date
Analyzed

80-119
83-113
72-114

Control
Limlts

Volatile Organic Compounds

LULUMJUA ANALYTICAL SERVICES, INC.

Analytical Results

105
99
82

O/oRec

AnchorEnvironmental- .
BRIXMaritime-Portland, OR
Water

Method Blank
KWG0520974-4

Sample Name:
Lab Code:

Surrogate Name

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

I
I
I
I
I

I Client:
Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
Lomments:

BRIX003690

I
Printed; 12/14/2005 15;05:51
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Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compounds

Sample Name: BatchQC 'Units: ugIL
Lab Code: K0506094-006 Basis: NA

Extraction Method: EPA5030B Level: Low
Analysis Method: 8260B Extraction Lot: KWG0520856

Batch QCMS Batch QCDMS
KWG0520856-1 KWG0520856-2

Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result Expected O/aRec Result Expected %Rec Limits RPD Limit

1,I-Dichloroethene 8.2 119 roo III 119 100 Il1 76-143 a 30
Benzene 27 135 100 108 135 100 107 75-130 a 30
Trichloroethene (TCE) 3800 3630E 100 -175 # 3750E 100 -57 # 69-132 3 30
Toluene 5.4 113 too 108 113 100 108 72-132 a 30
Cblorobenzene ND 99.4 roo 99 99.4 lOa 99 78-117 a 30
1,2-Dicblorobenzene ND 9Ll 100 91 91.3 100 91 77-117 0 30
Naphthalene ND 93.8 100 94 106 100 106 56-ISS 13 30

I
Client:

I Project:
Sample Matrix:

I
I
I
I
I
I
I
I
I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQCReport

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Service Request: K0506112
Date Extracted: 12/02/2005
Date Analyzed: 12/02/2005

Results flagged withan asterisk(") indicatevaluesoutsidecontrolcriteria.

Results flagged with a pound (#) Indicate the controlcriteriaIs not applicable.

Percentrecoveries andrelative percent differences (RPD) aredetermined by thesoftware using values inthecalculation which havenotbeenrounded.

BRIX003692

00071
Printed:' 12/14/2005 15:05:59'
u:\Stealth\Cl)'StaLrpt\F0rm3DMS.rpt
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Lab Control Spike Summary
Volatile Organic Componnds

Extraction Method: EPA 5030B Units: ugIL
Analysis Metbod: 8260B Basis: NA

Level: Low
Extraction Lot: KWG0520822

Lab Control Sample
KWG0520822-3
Lab Control Spike

°.loRec
Analyte Name Resnlt Expected %Rec Limits

DicWorodifluoromethane 10.5 10.0 105 45-171
Chloromethane 9.00 10.0 90 53-135
Vinyl Chloride 9.70 10.0 97 67-130
Bromomethane 11.5 10.0 115 36-158
Chloroethane 9.97 10.0 100 62-125
TricWorofluoromethane 9.14 10.0 91 66-126
Acetone 49.1 50.0 98 70-127
Ll-Dlchloroethene 10,4 10.0 104 76-129
Methyl tert-Butyl Ether 10.1 10.0 101 63-132
Carbon Disulfide 18.2 20.0 91 62-138
Methylene Chloride 10.2 10.0 102 65-127
trans-Lz-Dichloroethene 10.1 10.0 101 81-121
Ll-Dichlorcethane 10,4 10.0 104 76-117
2-Butanone (MEK) 52.3 50.0 105 69-132
2,2-DicWoropropane 11.6 10.0 116 63-142
cis-Lz-Dichloroetbene 10.2 10.0 102 83-118
Chloroform 9.63 10.0 96 76-121
Bromochloromethane 10.2 10.0 102 80-125
1,1,I-Trichloroethane(TCA) 11.2 10.0 112 72-132
1,I-DicWoropropene 9.21 10.0 92 72-118
Carbon Tetrachloride 12.5 10.0 125 66-146
1,2-DicWoroethane (EDC) 10.5 10.0 105 74-121
Benzene 10,4 10.0 104 78-121
Trichloroethene (ICE) 10.1 10.0 101 79-119
1,2-DicWoropropane 10.2 10.0 102 76-116
Bromodichloromethane 11.3 10.0 113 74-130
Dibromomethane 10.1 10.0 101 76-123
2-Hexanone 46.6 50.0 93 67-127
cis-l,3-Dichloropropene 10.8 10.0 108 79-123
Toluene 10,4 10.0 104 76-122
trans-l,3-Dichloropropene 10.2 10.0 102 70-117
1,1,2-Trichloroethane 10.5 10.0 105 76-120
4-Methyl-2-pentanone (MlBK) 46,4 50.0 93 70-128
1,3-Dichloropropane 10.2 10.0 102 77-121
Tetrachloroethene (PCE) 9.91 10.0 99 72-124

BRIXOO3693

Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Anchor Environmental
BRJX Maritime-Portland, OR
Water

Service Reqnest: K0506112
Date Extracted: 1210212005
Date Analyzed: 12/02/2005

III

III

III

III

III

III

III

III

m

III

'11

n

1:1

11

II
q
;'1

Results flagged with an asterisk (") indicate values outside control criteria.

Percentrecoveries andrelative percentdifferences (RPD) aredetennined by the software using values in thecalculation whichhavenot beenrounded.

Printed: 1211412005 15:06:02
u:\Stealth\Crystal.rpt\F0nn3LCS.rpt

Fonn 3C - Organic

Confidential Business Information
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Anchor Environmental
BRIX Maritime-Portland, OR
Water

Client:
Project:
Sample Matrix:

I
I
I
I Extraction Method: EPA 5030B

Analysis Method: 8260B

I
I

Analyte Name

1Dibromochloromethane
1,2-Dibromoethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane

I.Ethylbenzene
m.p-Xylenes
o-Xylene

I Styrene
Bromoform
Isopropylbenzene

1
1, l ,2,2-TetrachlorOethane
1,2,3-Trichloropropane
Bromobenzene
n-Propylbenzene

I 2-Chlorotoluene
4-Chlorotoluene
1,3,5-TriInethylbenzene

I
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene

1
1,3-Dichlorobenzene
4-Isopropyltoluene
1,4-Dichlorobenzene
n-Butylbenzene

11,2-DiChlorobenzene
1,2-Dibromo-3-chloropropane
l,2,4-Trichlorobenzene

1
1,2,3-TriChlorobenzene
Naphthalene
Hexachlorobutadiene

1

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QCReport

Lab Control Spike Snmmary
Volatile Organic Compounds

Lab Control Sample
KWG0520822-3
Lab Control Spike

O/oRec

Result Expected O/oRec Limit,

11.8 10.0 118 72-133
9.80 10.0 98 75-120
10.1 10.0 101 79-113
11.7 10.0 117 72-133
10.5 10.0 105 84-122
20.7 20.0 103 83-125
9.91 10.0 99 83-122·
9.52 10.0 95 83-127
12.2 10.0 122 63-149
8.92 10.0 89 72-114
10.8 10.0 108 70-122
10.3 10.0 103 73-125
10.9 10.0 109 80-121
10.2 10.0 102 78-124
11.2 10.0 112 82-126
10.5 10.0 105 80-122
10.3 10.0 103 78-132
9.62 10.0 96 76-126
10.2 10.0 102 74-138
10.2 10.0 102 72-133
9.98 10.0 100 81-116
8.94 10.0 89 62-132
9.92 10.0 99 80-113
8.72 10.0 87 51-138
9.76 10.0 98 81-113
10.7 10.0 107 63-124
9.47 10.0 95 61-135
9.67 10.0 97 66-131
11.4 10.0 114 53-157
9.89 10.0 99 66-132

Service Request: K0506112
Date Extracted: 12/02/2005
Date Analyzed: 12/02/2005

Units: ugIL
Basis: NA
Level: Low

Extraction Lot: KWG0520822

Results flagged with an asterisk (.) indicate values outside control criteria.

Percent recoveries andrelative percentdifferences (RPD)are determined by the software using values in thecalculation whichhavenotbeenrounded,

BRIX003694

Printed: 12/1412005 15:06:02
u:\Stealth\CIysta1.rpt\F0nn3LCS.rpt

Form 3C- Organic ..
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Lab Control Spike Summary
Volatile Organic Compounds

Extraction Method: EPA 5030B Units: ugIL
Analysis Method: 8260B Bads: :-:IA

Level: Low
Extraction Lot: KWG0520856

Lab Control Sample
KWG0520856-3
Lab Control Spike

°/oRec
Analyte Name Result Expected O/oRec Limits

Dichlorodifluoromethane 11.0 10.0 110 45-171
Chloromethane 11.0 10.0 110 53-135
Vinyl Chloride 10.6 10.0 106 67-130
Bromometbane 10.3 10.0 103 36-158
Chloroethane 10.9 10.0 109 62-125
Trichlorofluoromethane 10.4 10.0 104 66-126
Acetoue 64.9 50.0 130 • 70-127
1,1-Dichloroetheue 12.0 10.0 120 76-129
Methyl ten-Butyl Ether 12.3 10.0 123 63-132
Carbon Disulfide 23.0 20.0 115 62-138
Methylene Chloride 11.7 10.0 117 65-127
trans-Lz-Dichloroethene 11.6 10.0 116 81-121
Ll-Dichloroethane 11.2 10.0 112 76-117
2-Bntanone (MEK) 61.9 50.0 124 69-132
2,2-Dicbloropropane 12.1 10.0 121 63-142
cis-Lz-Dichloroethene 11.4 10.0 114 83-118
Chloroform 10.8 10.0 108 76-121
Bromocbloromethane 11.5 10.0 115 80-125
1,1, l-'Irichloroethane (TeA) 11.8 10.0 118 72-132
1,1-Dicbloropropene 10.8 10.0 108 72-118
Carbon Tetrachloride 11.5 10.0 115 66-146
1,2-Dicbloroethane (EDC) 10.9 10.0 109 74-121
Benzene 11.4 10.0 114 78-121
Tricbloroethene (TCE) 11.3 10.0 113 79-119
1,2-Dichloropropane 11.4 10.0 114 76-116
Bromodicbloromethane 11.4 10.0 114 74-130
Dibromomethane 11.2 10.0 112 76-123
2-Hexanone 55.5 50.0 III 67-127
cis-I,3-Dichloropropene 11.6 10.0 116 79-123
Toluene 11.4 10.0 114 76-122
trans-I,3-Dichloropropene 9.69 10.0 97 70-117
1,1,2-Trichloroethane 10.8 10.0 108 76-120
4-Methyl-2-pentaoone (MlBK) 61.8 50.0 124 70-128
1,3-Dichloropropane 10.8 10.0 108 77-121
Tetrachloroethene (peE) 10.8 10.0 108 72-124

BRIXIJ03695

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries andrelative percentdifferences (RPD) aredetermined by thesoftware using values in thecalculation which havenotbeenrounded,

Printed: 12/14/2005 15:06:05
u:\Stealth\Clj'StaI.rpt\F0nn3LCS.rpt

Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QNQCReport

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Form 3C - Organic

Confidential Business Information

Service Request: K0506112
Date Extracted: 12102/2005
Date Analyzed: 12/0212005
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Anchor Environmental
BRIX Maritime-Portland, OR
Water

Client:
Project:
Sample Matrix:

1
1
1
1Extraction Method: EPA 5030B

Analysis Method: 8260B

1
1Analyte Name

Dibromochloromethane

11,2-Dibromoethane (EDB)
Chlorobenzene
1,1,1,2-Tetrachloroethane

1Ethylbenzene
m,p-Xylenes
o-Xylene

1
Styrene
Bromoform
Isopropylbenzene
1,1,2,2-Tetrachloroethane

11,2 ,3-Trichloropropane
Bromobenzene
n-Propylbenzene

12-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene

11,2,4-TrimethYlbenzene
sec-Butylbenzene
1,3-Dichlorobenzene

14-Isopropyltoluene
l,4-Dichlorobenzene
n-Butylbenzene

1
1,2-Dichlorobenzeue
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzeue
1,2,3-Trichlorobenzeue

1Naphthalene
Hexachlorobutadieue

I

LULUlVlliJA ANALYTICAL SERVICES, INC.

QNQCReport

Lab Control Spike Summary
Volatile Organic Compounds

Lab Control Sample
KWG0520856-3
Lab Control Spike

%Rec
Result Expected o/ItRec Limits

lOA 10.0 104 72-133
10.5 10.0 105 75-120
10,3 10.0 103 79-113
10.3 10.0 103 72-133
11.1 10.0 111 84-122
21.8 20.0 109 83-125
10.9 10.0 109 83-122
10.9 10.0 109 83-127
10.2 10.0 102 63-149
9.95 10.0 100 72-114
10.8 10.0 108 70-122
9.88 10.0 99 73-125
10.1 10.0 101 80-121
10.6 10.0 106. 78-124
10.2 10.0 102 82-126
10.1 10.0 101 80-122
10.9 10.0 109 78-132
10.7 10.0 107 76-126
10.8 10.0 108 74-138
11.5 10.0 115 72-133
10.1 10.0 101 81-116
lOA 10.0 104 62-132
lOA 10.0 104 80-113
10.6 10.0 106 51-138
9.78 10.0 98 81-113
10.1 10.0 101 63-124
10.3 10.0 103 61-135
10.1 10.0 101 66-131
11.1 10.0 111 53-157
10.1 10.0 101 66-132

Service Reqnest: K0506112
Date Extracted: 12/02/2005
Date Analyzed: 12/02/2005

Units: ugIL
Basis: NA
Level: Low

Extraction Lot: KWG0520856

-- Results flagged with anasterisk(-) indicate values outsidecontrol criteria.

_ Percentrecoveries and relative percent differences (RPD) are dctennincd bythesoftware using values inthecalculation which have notbeen rounded,

BRIX003696

-.-----
. 00075

Printed: 12/14/2005 .15:06:05
u:\Stealth\Crystal.rpt\Fonn3LCS.rpt
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Extraction Method: EPA 5030B
Analysis Method: 8260B

Lab Control Sample
KWG0520974-3
Lab Control Spike

%Rec

AnalyteName Result Expected °,foRec Limits

Dichlorodif1uoromethane 8.68 10.0 87 45-171
Chloromethane 7.20 10.0 72 53-135
Vinyl Chloride 8.40 10.0 84 67-130
Bromomethane 9.67 10.0 97 36-158
Chloroethane 8.90 10.0 89 62-125
Trichlorofluoromethane 8.54 10.0 85 66-126
Acetone 43.7 50.0 87 70-127
1,1-Dichloroethene 9.55 10.0 96 76-129
Methyl tort-Butyl Ether 9.16 10.0 92 63-132
Carbou Disulfide 16.6 20.0 83 62-138
Methyleue Chloride 9.45 10.0 95 65-127
trans-1,2-Dichloroetheue 9.39 10.0 94 81-121
1,I-Dichloroethane 9.70 10.0 97 76-117
2-Butanoue (MEK) 48.9 50.0 98 69-132
2,2-Dichloropropane 10.6 10.0 106 63-142
cis-l,2-Dichloroethene 9.53 10.0 95 83-118
Chloroform 8.97 10.0 90 76-121
Bromochloromethane 9.44 10.0 94 80-125
I,I,I-Trichloroethane (TCA) 10.5 10.0 105 72-132
1,I-Dichloropropene 8.55 10.0 86 72-118
Carbon Tetrachloride 11.5 10.0 115 66-146
1,2-Dichloroethane (EDC) 9.60 10.0 96 74-121
Benzene 9.48 10.0 95 78-121
Trichloroethene (TCE) 9.58 10.0 96 79-119
1,2-Dichloropropane 9.38 10.0 94 76-116
Bromodichloromethane 10.5 10.0 105 74-130
Dibromomethane 9,30 10.0 93 76-123
2-Hexanone 40.7 50.0 81 67-127
cis-Lf-Dichloropropene 9.93 10.0 99 79-123
Toluene 9.51 10.0 95 76-122
trans-I,3-Dichloropropene 9.35 10.0 94 70-117
1,1,2-Trichloroethane 9.60 10.0 96 76-120
4-Methyl-2-pentanone (MlBK) 42.2 50.0 84 70-128
1,3-Dichloropropane 9.43 10.0 94 77-121
Tetrachloroethene (PCE) 9.12 10.0 91 72-124

BRIX003697

K0506112
12/05/2005
12/05/2005

III

nI

III

ugIL III
NA

Low 11:,1KWG0520974

m

III

111

11'\

11'\

Units:
Basis:
Level:

Extraction Lot:

Service Request:
Date Extracted:
Date Analyzed:

COLUMBIA ANALYTICAL SERVICES, INC.

QNQCReporl

Lab Control Spike Summary
Volatile Organic Compouuds

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Client:
Project:
Sample Matrix:

Results flagged with an asterisk (*) indicate values outside control criteria,

Percent recoveriesand relative percent differences(RPD) arc determined by the softwareusingvalues inthe- calculationwhich havenot been rounded,

Printed: 12/14/2005 15:06:08
u:\Stealth\Crystal.rpt\Fonn3Lcs.rpt

Form 3C - Organic
SuperSetReference; RR55108
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Anchor Environmental
BRlX Maritime-Portland, OR
Water

Extraction Method: EPA 5030B
Analysis Method: 8260B

I
Client:

I Project:
Sample Matrix:

1
1
1
1 .

Analyte Name

1Dibromochloromethane
1,2-Dibromoethane (EDB)
Chlorobenzene

1
I, 1,1,2-Tetrachloroethane
Ethylbenzene
m,p-Xylenes
o-Xylene

1Styrene
Bromoform
Isopropylbenzene

1
1, 1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Bromobenzene
n-Propylbenzene

I Z-Chlorotolnene
4-Chlorotolnene
1,3,5-Trimethylbenzene

1tert-Butylbenzene
1,Z,4-Trimetbylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene

14-Isopropyltolnene
l,4-Dichlorobenzene
n-Butylbenzene

11,z -Dichlorobenzene .
I,Z-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene .

1
1,Z,3-TriChlorobenzene
Naphthalene
Hexachlorobutadiene .

1
1

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Lab Control Spike Snmmary
Volatile Organic Compounds

Lab Control Sample
KWG0520974-3
Lab Control Spike

%Rec

Result Expected %Rec Limits

11.0 10.0 110 72-133
8.96 10.0 90 75-120
9.25 10.0 93 79-113
11.0 10.0 110 72-133
9.81 10.0 98 84-122
19.2 20.0 96 83-125
9.24 10.0 92 83-122
8.52 10.0 85 83-127
11.7 10.0 117 63-149
8.20 10.0 82 72-114
9.88 10.0 99 70-122
9.78 10.0 98 73-125
10.0 10.0 100 80-121
9.36 10.0 94 78-124
10.5 10.0 105 82-126
9.76 10.0 98 80-122
9.56 10.0 96 78-132
8.93 10.0 89 76-126
9.41 10.0 94 74-138
9.27 10.0 93 72-133
9.22 10.0 92 81-116
8.13 10.0 81 62-132
9.15 10.0 92 80-113
7.93 10.0 79 51-138
9.20 10.0 92 81-113
9.08 10.0 91 63-124
8.68 10.0 87 61-135
8.91 10.0 89 66-131
10.3 10.0 103 53-157
8.99 10.0 90 66-132

Service Reqnest: K0506112
Date Extracted: 12/05/2005
Date Analyzed: 12/05/2005

Units: ngIL
Basis: NA
Level: Low

Extraction Lot: KWG0520974

BRIX003698
Results flagged withan asterisk Co.) indicate valuesoutsidecontrol criteria.1Percent recoveries and relative percent differenees (RPD)aredetennlned by the"wan: uslng valuee inthecalculation whichhavenot beenrounded.
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Polynuclear Aromatic Hydrocarbons
EPA Method 8270C

Confidential Business Information
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I

Organic Analysis:
Polynuclear Aromatic Hydrocarbons·

Summary Package

Sample and QC Results

BRIX003700

000-7-9
1U:\Stealth\Ctystal.rpt\DiViderArpt

Confidential Business Information



Client:
Projeet:

Date Date
Sample Name Lab Code Collected Received

BM-112205-1 K0506112-001 11/22/2005 11/23/2005
BM-112205-2 K0506112-002 1112212005 1112312005
BM-112205-3 K0506112-003 11122/2005 11123/2005
BM-112205-4 K0506112-004 11/22/2005 11/23/2005
BM-112205-5 K0506112-005 1112212005 1112312005
BM-1U205-6 K05061 12-006 1112212005 11123/2005
BM-112205-7 K0506112-007 11/22/2005 1112312005

BRIX003701

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

L.ULUIVHS.lAANALYTlCAL iSJ£KVICJ£iS, iNC.

Anchor Environmental
BlUX-Maritime-Portland-Ole-

Cover Page - Organic Analysis Data Package
Polynuclear Aromatic Hydrocarbons

Service Request: K0506112

001180

I I certify that this data package is in compliance with the tenus and conditions ofthe contract, both tecbnically and for completeness, for other than the
conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data submitted.on
floppy diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature. . .

I Signature: ~v-- Name: e:-! tfrer
/?,/~ Title: >///'(' 57"v-....rj./

IU:\Stealth\~star.rpt\Fonnssum.rpt

Cover Page - Organic Page 1 of 1
SuperSet Reference; RR55074
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Service Request: K0506112
Date Collected: 11/22/2005
Date Received: 11/23/2005

111

III

III
Polynuclear Aromatic Hydrocarbons

Sample Name: BM-1I2205-1 MIN-:r Units: uglL
Lab Code: K0506112-001 Basis~ NA

Extraction Metbod: EPA 3520C Level: Low
Analysis Method: 8270CSIM

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot

Naphthalene NDU 0.D20 I 11/28/05 12/08/05 KWG05204I2

2-Methylnaphthalene NDU 0.020 I II!28/05 12/08/05 KWG0520412

Acenaphthylene NDU 0.020 I II!28/05 12108/05 KWG0520412

Acenaphthene NDU 0.020 I 11/28/05 12108/05 KWG0520412

Dibenzofuran NDU 0.020 I 11/28/05 12108/05 KWG0520412

Fluorene NDU 0.020 1 11/28/05 12/08/05 KWG0520412

Phenanthrene NDU 0.020 I 11/28/05 12108/05 KWG0520412

Anthracene NDU 0.020 I II!28/05 12108/05 KWG0520412
Fluoranthene NDU 0.020 I II!28105 12108105 KWG0520412

Pyrene NDU 0.020 I 11128105 12108105 KWG0520412
Benz(a)anthracene NDU 0.020 I 11/28/05 12108105 KWG0520412

Chrysene NDU 0.020 I 11/28/05 12/08/05 KWG0520412

Benzo(b)fluoranthene NDU 0.020 I II!28/05 12108/05 KWG0520412
Benzo(k)fluoranthene NDU 0.020 I 11128/05 12108105 KWG0520412
Benzo(a)pyrene NDU 0.020 1 11/28/05 12/08/05 KWG05204I2

Indeno(I;2,3-cd)pyrene NDU 0.020 I 11/28105 12/08105 KWG0520.J12
Dlbenz(a,h)anthracene NDU 0.020 I II!28/05 12108/05 KWG0520412
Benzo(g,h,i)perylene NDU 0.020 I 11/28105 12/08/05 KWG0520412

~11

r.r
Note ~I

1ru '

~11I,.
'_11

~11

III

~11

~II

~I"{,
Control Date

Surrogate Name %Rec Limits Analyzed Note

Fluorene-dIO 86 24·111 12/08/05 Acceptable
Fluoranthene-d10 93 26-123 12/08/05 Acceptable
Terphenyl-dl4 111 25-146 12/08/05 Acceptable

Comments;

Printed: 1211412005 10:09:56
u:\Stealth\CzystaI.rpt\Fonnlnupt Merged
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I Analytical Results

Clientr. Anchor Environmental Service'Requestr K0506112
Project: BRIX Maritime-Portland, OR Date Collected: 11122/2005

I Sample Matrix: Water Date Received: Il/23/2005

I Polynuclear Aromatic Hydrocarbons

Sample Name: BM-IU205-2 Mw-I.o Units: ugfL

I Lab Code: K0506112-002 Basis: NA

Extraction Method: EPA 3520C Level: ]Jow
Analysis Method: 8270CSIM

I Dilution Date Date Extraction
Analyte Name Resnlt Q MRL Factor Extracted Analyzed Lot Note

I Naphthalene NDU 0.020 I Il/28/05 12108/05 KWG0520412
2-Methylnaphthalene NDU 0.020 I Il/28/05 12108/05 KWG0520412
Acenaphthylene NDU 0.020 1 Il/28/05 12/08/05 KWG0520412

I Acenaphthene NDU 0.020 I Il/28/05 12108/05 KWG0520412
Dibenzofuran NDU 0.020 I Il/28/05 12/08/05 KWG0520412
Fluorene NDU 0.020 1 Il/28/05 12/08/05 KWG0520412

I Phenanthrene NDU 0.020 I 11/28105 12/08/05 KWG0520412
Anthracene NDU 0.020 I Il/28/05 12/08/05 KWG0520412
Fluoranthene NDU 0.020 I Il/28/05 12108/05 KWG0520412

pyrene NDU 0.020 I Il/28/05 12/08/05 KWG0520412I Benz(a)anthracene NDU 0.020 I Il/28/05 12/08/05 KWG0520412
. Chrysene NDU 0.020 I Ilf28/05 12108/05 KWG0520412

Benzo(b)fluoranthene NDU 0.020 I Ilf28/05 12/08/05 KWG0520412I Benzo(k)fluoranthene NDU 0.020 I 11128/05 12/08/05 KWG0520412
. Benzo(a)pyrene NDU 0.020 I Ilf28/05 12108/05 KWG0520412

Indeno(I,2,3-cd)pyrene NDU 0.020 I Ilf28/05 12/08/05 KWG0520412I Dibenz(a,h)anthracene NDU 0.020 I 11128/05 12/08/05 KWG0520412
Benzo(g,h,i)perylene NDU 0.020 I Ilf28/05 12108/05 KWG0520412

I
I Surrogate Name

Fluorene-dl0
Fluoranthene-dlOI Terphenyl-dl4

I
I
I

Comments:

I

Control Date
%Rec Limits Analyzed Note

93 24~111 12/08/05 Acceptable
96 26-123 12/08/05 Acceptable
127 25-146 12/08/05 Acceptable
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Polynuclear Aromatic Hydrocarbons

Sample Name: BM-1I2205-3 1'\'\w-t-j Units: uglL
Lab Code: K0506112-003 Basis: NA

Extraction Method: EPA 3520C Level; Low
Analysis Method: 8270CSIM

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot
Naphthalene NDU 0.020 I 11128/05 12/08/05 KWG0520412
2-Methylnaphthalene NDU 0.020 I 11128/05 12108/05 KWGOS20412
Acenaphthylene NDU 0.020 I 11/28/05 12108/05 KWG0520412

Acenaphthene 0.21 0.020 I 11128/05 12108105 KV..JG0520412

Dibenzofuran ND U 0.020 I 11128/05 12/08/05 KWGOS20412
Fluorene ND U 0.020 1 11/28/05 12/08/05 KWGOS20412

Phenanthrene NDU 0.020 1 1If28105 12/08105 KWG0520412
Anthracene NDU 0.020 1 11/28105 12108105 KWGOS20412
Fluoranthene NDU 0.020 1 11128105 12108105 KWG0520412

Pyrene 0.031 0.020 1 11/28105 12/08/05 KWG0520412
Benz(a)anthracene NDU 0.020 1 11128/05 12108105 KWG0520412
Chrysene NDU 0.020 I 11128/05 12/08105 KWGOS20412

Benzo(h)flnoranthene NDU 0.020 1 11128/05 12/08/05 KWG0520412
Benzo(k)flnoranthene NDU 0.020 I 11128105 12108105 KWG052041Z
Benzo(a)pyrene NDU 0.020 I 11/28/05 12108105 KWGOS204lZ

Indeno(l,2,3 -cd)pyrene NDU 0.020 I 11128105 12/08/05 KWGOS20412
Dibenz(a,h)anthracene NDU 0.020 I 11128105 12108/05 KWGOS20412
Benzo(g,h,i)perylene NDU 0.020 I 11/28105 12/08105 KWG0520412

,"",V.L-UIUDJ.f\..1\.}1If\..Lr ~JL.A.L ~.l!.KVJL£.~, ffiL.

Client:
Project:
Sample Matrix:

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Analytical Results

Service Request: K0506112
Date Collected: 11122/2005
Date Received: I l/23/2005

Note

111

111

~I~

~11

~Il, ,
~

~11

Control Date
Surrogate Name O/oRec Limits Analyzed Note

Fluorene-diu 80 24-111 12108/05 Acceptable
Fluoranthene-dlO 86 26-123 12/08/05 Acceptable
Terphenyl-dl-l 105 25-146 12/08/05 Acceptable
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~Ii
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I Analytical Results

Client: Anchor Environmental ServiceRequestr K05061-12-
Project: BRIX Maritime-Portland, OR Date Collected: 11/22/2005

I Sample Matrix: Water Date Received: 11/23/2005

I Polyuuclear Aromatic Hydrocarbons

Sample Name: BM-112205-4 i'\'l vJ-,R Units: ngIL

I Lab Code: K0506112-004 Basis: NA

Extraction Method: EPA 3520C Level: Low
. Analysis Method: 8270CSIM

I Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

I Naphthalene NDU 0.020 I 11/28/05 12/08/05 KWG0520412
2-Methylnaphthalene NDU 0.020 I 11/28/05 12/08/05 KWG0520412
Acenaphthylene NDU 0.020 I 11/28/05 12/08/05 KWG0520412

I
Acenaphthene NDU 0.020 I 11/28/05 12/08/05 KWG0520412
Dibenzofuran NDU 0.020 I 11/28/05 12/08/05 KWG0520412
Fluorene, NDU 0.020 I 11/28/05 12/08/05 KWG0520412

I
.Phenanthrene NDU 0.020 I 11/28/05 12/08/05 KWG0520412
Anthracene NDU 0.020 1 11/28/05 12/08/05 KWG0520412
Fluoranthene NDU 0.020 I 11/28/05 12/08/05 KWG0520412

I
Pyrene NDU 0.020 I 11128/05 12/08/05 KWG0520412
Benz(a)anthracene NDU 0.020 I 11128/05 12/08/05 KWG0520412
Chrysene NDU 0.020 I 11/28/05 12/08/05 KWG0520412

Benzo(b)fluoranthene NDU 0.020 I 11128/05 12/08/05 KWG0520412

I Benzo(k)fluoranthene NDU 0.020 I 11/28/05 12/08/05 KWG0520412
Benzo(a)pyrene NDU 0.020 I 11128/05 12/08/05 KWG0520412

Indeno(I,2,3-cd)pyrene NDU 0.020 1 11128/05 12/08/05 KWG0520412

I Dibenz(a,h)anthracene NDU 0.020 1 11128/05 12/08/05 KWG0520412
Benzo(g,h,i)perylene NDU 0.020 I 11/28/05 12/08/05 KWG0520412

I
I SurrogateName

Fluorene-dlO
Fluoranthene-dIOI Terphenyl-dl4

I
I
I

Commentsr

I

Control Date
%Rec Limit, Analyzed Note

95 24-111 12/08/05 Acceptable
103 26-123 12/08/05 Acceptable
122 25-146 12/08/05 Acceptable

BRIX003705
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Polynuclear Aromatic Hydrocarbons

Sample Name: BM-11220S-S MW-3 Units: ugIL
Lab Code: KOS06112-00S Basis: NA

Extraction Method: EPA 3S20C Level: Low
Analysis Method: 8270CSIM

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note

Naphthalene 0.084 0.020 I 11/28/05 12/09/0S KWGOS20412
2-Methylnaphthalene 0.34 0020 1 11128/0S 12/09/0S KWGOS20412
Acenaphthylene NDD 0.020 1 11I28/0S 12/09/0S KWGOS20412

Acenaphthene 0.091 0.020 1 11/28/05 W09/0S KWGOS20412
Dibenzofuran 0.024 0.020 1 Ilf28/0S 12/09/05 RWGOS20412

Fluorene 0.070 0.020 I 11/28/0S 1210910S KWGOS20412

Pheuanthrene 0.098 0.020 1 11/28/0S 12/09/05 KWG0520412
Authracene 0.020 0.020 1 Ilf28105 12/09105 KWG0520412
Fluoranthene 0.053 0.020 1 11128/05 12109/05 KWGOS20412

Pyrene 0.055 0.020 I 11128/05 1210910S KWG0520..:f12
Benz(a)anthracene NDD 0.020 1 11/28/05 12109/05 KWG0520412
Chrysene NDD 0020 1 11128/05 12/09/05 KWG0520412

Benzo(b)fluoranthene NDD 0.020 I 11128/05 12/09105 KWG0520412
Benzo(k)fluoranthene NDD 0.020 1 11/28/05 12/09/05 KWGOS20412
Benzo(a)pyrene NDD 0.020 I 11128/05 12/09/05 KWG0520412

Indeno(1,2,3-cd)pyrene NDD 0.020 I 11128/05 12/09/05 KWG0520412
Dibenz(a,h)anthracene NDD 0.020 1 11/28/05 12/09105 KWGOS20412
Benzo(g,h,i)perylene NDD 0.020 I 11128/05 12109/05 KWG0520412

Client:
Project:
Sample Matrix:

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Analytical Results

Service Request: KOS06112
Date Collected: I1f221200S
Date Received: 11/23/2005

III

III

III

III

111

II!

~Il

III

III

II~

Control Date
Surrogate Name %Rec Limits Analyzed Note

Fluorene-df.O 78 24-111 12109/05 Acceptable
Fluoranthene-dl O 89 26-123 12/09/05 Acceptable
Terphenyl-dl4 90 25-146 12/09/05 Acceptable

111

~I!

jjl

Comments:
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Client:
Project:
Sample Matrix:

Dilution Date Date Extractiou
Result Q MRL Factor Extracted Analyzed Lot Note

0.086 0.020 I 11128/05 12109/05 KWG0520412
0.43 0-020 I 11128/05 12109/05 KWG0520412
NDU 0,020 I 11128/05 12109/05 KWG0520412

0.10 0.020 I 11128/05 12109/05 KWG0520412
0.027 0-020 I 11128/05 12109/05 KWG0520412
0.072 0,020 I 11128/05 12/09/05 KWG0520412

0.11 0.020 I 11128/05 12109/05 KWG0520412
0.025 0.020 I 11128/05 12109/05 KWG0520412
0.065 0.020 I 11128/05 12109/05 KWG0520412

0.070 0,020 I 11128/05 12109/05 KWG0520412
NDU 0,020 1 11128/05 12109/05 KWG0520412
NDU 0.020 I 11128/05 12109/05 KWG0520412

NDU 0-020 I 11128/05 12109/05 ' KWG0520412
NDU 0,020 1 11128/05 12109/05 KWG0520412
NDU 0,020 I 11/28105 12/09/05 KWG0520412

NDU 0,020 1 11128/05 12109/05 KWG0520412
NDU 0,020 1 11128/05 12109/05 KWG0520412
NDU 0.020 1 11128/05 12109/05 KWG0520412

I
I
I

Sample Name:I LabCo~e:

Extraction Method:
Analysis Method:

I
Analyte Name

I Naphthalene
2-Methylnaphthalene
Acenaphthylene

I Aceuaphthene
Dibenzofuran
Fluorene

I
Phenanthrene
Anthracene
Fluoranthene

I
Pyrene
Benztajanthracene
Chrysene

Benzo(b)fluoranthene

I Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(I,2,3-cd)pyrene

I Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

I
I Surrogate Name

Fluorene-dIO
Fluoranthene-dlOI Terphenyl-dl4

I
I
I

Comments:

I

Analytical Results

Anchor Enviromnental
BRlX Maritime-Portland, OR
Water

Polynuclear Aromatic Hydrocarbous

BM-1l2205-6 Yl1w-3(DUP)
K0506112-006

EPA 3520C
8270C 81M

Control Date
%Rec Limits Analyzed Note

82 24·111 12/09/05 Acceptable
92 26-123 12/09/05 Acceptable
98 25-146 12/09/05 Acceptable

Service Request:' K0506112
Date Collected: 11122/2005
Date Received: 11/23/2005

Uuits: uglL
Basis: NA

Level: Low'
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Polynuclear Aromatic Hydrocarbons

Sample Name: BM-112205-7 I'l1w-1 Units: ugIL
Lab Code: K0506112-007 Basis: NA

Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270CSIM

Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot

Naphthalene 200 D 1,0 50 1I!28/05 12109105 KWG0520412
2-Methylnaphthaleue 69 D l.0 50 11128/05 12109/05 KWG0520412

Acenaphthylene NDUi 0.087 I I II28/05 12108105 KWG0520412

Acenaphthene 0.39 0.020 I 11/28/05 12108105 KWG0520412
Dibenzofuran 0.086 0.020 I 1I!28/05 12/08/05 KWG0520411

Fluorene 0.29 0.020 I 11/28/05 12/08105 KWG0520412

Phenanthrene 0.43 0.020 I I I!28/05 12/08105 KWG0510411
Anthracene 0.056 0.020 I ll/28/05 12108/05 KWG0520412
Pluoranthene 0.35 0.020 I l!I28/05 12108/05 KWG0520411

Pyrene 0.65 0.020 I 1II28/05 12/08105 KWGu520412
Benz(a)anthracene 0.079 0.020 I I II28105 12/08/05 KWG0520412

Chrysene 0.11 0.020 I ll/28/05 12/08105 KWG0520412

Benzo(b)fluoranthene NDU 0.020 I 11/28/05 12108105 KWG0520412
Benzo(k)fluoranthene NDU 0020 I I II28/05 12108/05 KWG0520412
Benzo(a)pyrene NDU 0.020 I I II28/05 12/08105 KWG0520412

Indeno(l,2,3-cd)pyrene NDU 0.020 1 11/28105 12/08105 KWG0520412
Dibenz(a,h)anthracene NDU 0.020 1 l!I28/05 12108/05 KWG0520412
Benzo(g,h,i)perylene NDU 0.020 I 11/28/05 12/08/05 KWG0520412

Control Date
Surrogate Narne °/oRec Limits Analyzed Nole

Fluorene-dlO 88 24-111 12/08/05 Acceptable
Fluoranthene-dlO 91 26-123 12/08/05 Acceptable
Terphenyl-d14 108 25-146 12/08/05 Acceptable

Service Request: K0506112
Date Collected: 11/2212005
Date Received: I II23/2005

III

III

III

III

III
Note

III

III

111

IIJ

111

111

111

~I]

~rJi

~Il

111

mlBRIX003708

Analytical Results

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Client:·
Project:
Sample Matrix:

Comments:
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u:\Slealth\Crysml.rpt\Formlmrpt Merged

Form IA - Organic
(10087

Page I of I
Superset Reference: RR55074

JI1

Confidential Business Information



COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Results

Client: Anchor Environmental Service Reqnest: K0506112

I
Project: BRIX Maritime-Portland, OR Date Collected: NA
Sample Matrix: Water Date Received: NA

I Polynnclear Aromatic Hydrocarbons

I
Sample Name: Method Blank Units: ugIL
Lab Code: KWG0520412-3 Basis: NA

Extraction Method: EPA 3520C Level: LowI Analysis Method: 8270CSIM

Dilution Date Date Extraction .
Analyte Narne Result Q MRL Factor Extracted Analyzed Lot NoteI Naphthalene NDU 0.020 I 11128/05 12108/05 KWG0520412
2-Methylnaphthalene NDU 0.020 I 11128/05 12108/05 KWG0520412.
Acenaphthylene NDU 0.020 1 11128/05 12108/05 KWG052.0412

I Acenaphthene NDU 0.020 I 11128/05 12108/05 KWG0520412.
Dibenzofuran NDU 0.020 I 11128/05 12108/05 KWG052.0412
Fluorene NDU 0.020 1 11128/05 12108/05 KWG052.0412.

I Phenanthrene NDU 0.020 1 11128/05 12108/05 KWG052.0412
Anthracene NDU 0.020 1 11128/05 12108/05 KWG052.0412
Fluoranthene NDU 0.020 1 11128/05 12/08/05 KWG052.0412

I Pyrene NDU 0.020 1 11128/05 12108/05 KWG0520412
Benz(a)anthracene NDU 0.020 1 11128/05 12108/05 KWG0520412.
Chrysene NDU 0.020 1 11128/05 12108/05 KWG052.0412.I Benzo(b)fluoranthene NDU 0.020 1 11128/05 12108/05 KWG0520412
Benzo(k)fluoranthene NDU 0.020 1 11128/05 12108/05 KWG0520412
Benzo(a)pyrene NDU 0.020 1 11128/05 12/08/05 KWG0520412.

I Indeno(I,2,3-cd)pyrene NDU 0.020 1 11128/05 12108/05 KWG0520412
Dibenz(a,h)anthracene NDU 0.020 1 11/28/05 12/08/05 KWG052.0412
Benzo(g,h,i)perylene NDU 0.020 1 11128/05 12.108/05 KWG0520412.

I
I SurrogateName

Control Date
O/oRec Limits Analyzed Note

Fluorene-dlO 93 24-111 12/08/05 AcceptableI Fluoranthene-dlO 99 26-123 12/08/05 Acceptable
Terphenyl-dl-t 119 25-146 12/08/05 Acceptable

00088

BRIX003709

Comments:

I
I
I
I----------------~-

I
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Extraction Method: EPA 3520C
Analysis Method: 8270C SIM

Sample Name Lah Code Surl Sur2 Sur3

BM-1I2205-1 K0506112-00 I 86 93 111
BM-1I2205-2 K0506112-002 93 96 127
BM-1I2205-3 K0506112-003 80 86 105
BM-1I2205-4 K0506112-004 95 103 122
BM-1I2205-5 K0506112-005 78 89 90
BM-1I2205-6 K0506112-006 82 92 98
BM-1I2205-7 K0506112-007 88 91 108
Method Blank KWG0520412-3 93 99 119
Lab Control Sample KWG0520412-1 83 92 98
Duplicate Lab Control Sample KWG0520412-2 81 88 93

Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbons

Service Request: K0506112.

Units: PERCENT
Level: Low

III

III

111

111

~11

IIIr

~Il

111

111

~Il
~ i

~Ij

~11

~rl

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged witha pound (#) indicate the control criteria Is not applicable,

Surrogate Recovery Coutrol Limits (%j

Surl = Fluorene-dlO
Sur2 = Fluoranthene-dIO
Sur3 = Terphenyl-dl4

Printed: 12./14/2005 10:10:12.
u:\Stealth\Crystaf rpt\Fonn2.rpt
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Naphthalene-d8 Acenaphthene-dl0 Phenanthrene-dl0

Area RT Area RT Area RT

Results=> 244,341 4,98 167;837 6.42 321,357 7,64
Upper Limit => 488,682 5.48 335,674 6.92 642,704 8.14
Lower Limit=> 122,171 4.48 83,919 5.92 160,676 7.14

ICAL Result > 2II,247 5.10 138,000 6.53 260,566 7.75

KWG0520412-3 216,324 4.98 154,684 6.42 286,579 7.64
KWG0520412-1 231,533 4.99 155,765 6.42 287,706 7.64
KWG0520412-2 232,510 4.98 157,260 6.42 291,552 7.64
K0506II2-001 222,495 4.98 149,012 6.42 268,544 7.64
K0506112-Q02 194,334 4.98 141,994 6.42 262,487 7.64
K0506II2-003 181,888 4.98 144,761 6.42 264,746 7.64
K0506112-004 195,998 4.98 148,454 6.42 274,472 7.64
K0506II2-007 382,212 5.01 146,196 6.42 270,782 7,64

Anchor Environmental
BRIX Maritime-Portland, OR

J:\MSIIIDATA\120805\l208F028.D
MSII
8270CSlM

File ID:
Instrument ID:
Analysis Method:

BRIX003711

Lab Code: KWG0521'119:2
Analysis Lot: KWG052II 19

Service Reqnest: K0506II2
Date Analyzed: 12/0812005
Time Analyzed: 18:18

Internal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Report

I
I
I
I
I
I
I
I

1AssociatedAnalyses

Method Blank
Lab Control Sample'I Duplicate Lab Control Sample
BM-II2205-1
BM-II2205-2

I BM-II2205-3
BM-112205-4
BM-II2205-7

1
1 Client:

Project:

1
1
1
1

I Results flagged withan asterisk (.) indicate valuesoutsidecontrol criteria.

00090

I Printed: 1211412005 10:10:23
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Internal Standard Area and RT Snmmary
Polynuclear Aromatic Hydrocarbons

File ID: J;\MSIIIDATAI12080511208F028,D Lab Code: KWG0521119-2
Instrument ID: MSll Analysis Lot: KWG0521119
Analysis Method: 8270C SIM

Cluysene-dl2 Perylene-dl2

Area RT Area RT

Results => 338,659 10.49 249,599 14.37
Upper Limit => 677,318 10.99 499,198 1487
Lower Limit => 169,330 9.99 124,800 13.87

ICAL Result ==> 283,970 10.71 207,256 14.84
AssociatedAnalyses

Method Blank KWG0520412-3 279,548 10.48 188,335 14.36
Lab Control Sample KWG0520412-1 321,572 10.49 232,411 14.37
Duplicate Lab Control Sample KWG0520412-2 332,446 10.49 229,803 14.36
BM-1l2205-1 K0506112-001 263,014 10.48 182,416 14.36
BM-1l2205-2 K0506112-002 228,577 10.48 158,112 14.36
BM-1I2205-3 K0506112-003 240,166 10.48 182,784 14.36
BM-1l2205-4 K0506112-004 270,333 10.48 185,300 14.36
BM-1l2205-7 K0506112-007 261,553 10.48 200,658 1437

Results flagged witf an asterisk (") indicate values outside control criteria.

Anchor Environmental
BRIX Maritime-Portland, OR

Client:
Project:

Printed: 12114/2005 10;10;23

COLUMBIA ANALYTICAl: SERVICES, INC.

QAlQC Report

Confidentli'ainB\li?l;i~ ormation

Service Request: K0506112
Date Analyzed: 12/08/2005
Time Analyzed: 18:18

BRIX0037'I2

00091
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File ID:
Instrument ID:
Analysis Method:

Naphthalene-d8 Acenaphthene-dl0 Phenanthrene-dlO

Area RT Area RT Area· RT
Rcsults=> 250,123 4,98 167,547 6.41 319,589 7.64

Upper Limit => 500,246 5.48 335,094 6,91 639,178 8,14
LowerLimit=> 125,062 4.48 83,774 5,91 159,795 7.14

ICAL Resnlt ==> 211,247 5,10 138,000 6,53 260,566 7.75

K0506112-Q05 190,076 4,98 123,686 6.42 218,759 7.64
K0506112-006 184,665 4,98 127,405 6.41 223,112 7,64
K0506112-007 169,874 4.98 130,942 6.41 242,292 7.64

I
I Client:

Project:

I
I
I
I
I AssociatedAnalyses

BM-112205-5

I BM-112205-6
BM-112205-7DL

I
I
I
I
I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES,INC.

QAlQC Report

Anchor Environmental
BRIX Maritime-Portland, OR

Internal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

J;\MSIIIDATA\120905\1209F002.D
MSII
8270C SlM

Service Request: K0506112
Date Analyzed: 12/0912005

Time Analyzed: 08:29

Lab Code: KWG0521200-2
Analysis Lot: KWG0521200

BRIX003713

I RCS~lts nagged withan asterisk(.) indicatevaluesoutside controlcriteria. 00092

I Printed; 12/14/2005 10:10:34 ConfideJi~!I1' IJks~Inf ormation Page 1 of 2



Internal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

File ID: J:\MSII\DATA\120905\1209F002.D Lab Code: KWG0521200-2
Iustrument ID: MSIl Analysis Lot: KWG0521200
Analysis Method: 8270C SIM

Chrysene-d12 Perylene-dl2

Area RT Area RT

Results => 331,416 10.48 246,476 14.37
Upper Limit => 662,832 10.98 492,952 14.87
Lower Limit => 165,708 9.98 123,238 13.87

ICAL Result => 283,970 1071 207,256 14.84
AssociatedAnalyses

BM-1I2205-5 K0506112-005 210,569 10.48 161,275 14.36
BM-112205-6 K0506112-006 204,668 10.48 157,660 14.36
BM-1I2205-7DL K0506112-007 199,440 10.48 136,418 1435

Results flagged with an asterisk (") Indicate values outside control criteria.

Page 2 of 2
Superset Reference: RR55074

Printed: 12/14/2005 10:10:34
u:\Stcalth\CrystaI.rpt\Fonn2IS6.rpt

III

III

III

III

III

111

III
II]

III

III

III

111

111

III

111

111

m

III

III
00093

BRIX003714

Service Request: K0506J 12
Date Analyzed: 12109/2005
Time Analyzed: 0829

Fann 2B - Organic

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Anchor Environmental
BRIX Maritime-Portland, OR

Client:
Project:

Confidential Business Information



..... 'VLJiU.u~U.l..n.. r.a..l '.£'1LI.l. .I. .l.'-'.£'1LI J.:J.I!I.l.'- V .l.'-'.I!I.:J, .ll"l \..;.

I QA/QCReport

Clientr-, Anchor Environmental Service Request: K0506112
Project: BRlX Maritime-Portland, OR Date Extracted: 11/28/2005

I Sample Matrix: Water Date Analyzed: 12/08/2005

I Lab Control Spike/Duplicate Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbous

I Extraction Method: EPA 3520C Units: uglL
Analysis Method: 8270C SIM Basis: NA

Level: Low

I
Extraction Lot: KWG0520412

Lab Control Sample Duplicate Lab Control Sample
KWG0520412-1 KWG0520412-2

I
Lab Control Spike Duplicate Lab Control Spike

°tlaRec RPD
Analyte Name Result Expected °tlaRec Result Expected O/oRec Limits RPD Limit

Naphthaleue 2.37 2.50 95 2.40 2.50 96 32-124 1 30

I 2-Methylnaphthalene 2.61 2.50 105 2.64 2.50 105 19-133 1 30
Acenaphthylene 2.59 2.50 104 2,72 2,50 109 36-128 5 30
Acenaphthene 2,57 2,50 103 2.67 2.50 107 36-126 4 30I Dibenzofuran 2.70 2.50 108 2.77 2.50 III 10-167 3 30
Fluorene 2.78 2,50 III 2.83 2.50 113 41-130 2 30
Phenanthrene 2.70 2.50 108 2.73 2.50 109 43-129 1 30
Anthracene 2.67 2.50 107 2,62 2.50 105 36-131 2 30I Fluoranthene 3.02 2,50 121 3.02 2.50 121 45-139 0 30
Pyrene 2.88 2.50 115 2.83 2.50 113 38c143 1 30
Benz(a)anthracene 2.69 2.50 108 2.70 2.50 108 45-131· 0 30I Chrysene 2.72 2,50 109 2,77 2.50 111 47-132 2 30
Benzo(b)fluoranthene 3.l2 2.50 125 3.19 2.50 128 51-135 2 30
Benzo(k)flnoranthene 2.82 2.50 113 2.97 2.50 119 46-139 5 30I Benzo(a)pyrene 2.61 2.50 104 2.28 2.50 91 40-138 14 30
Indeno(I,2,3-cd)pyrene 2.98 2.50 119 2.95 2.50 118 35-148 1 30
Dibenzia.hjanthracene 2.81 2.50 113 2.78 k50 III 42-143" 1 30I Benzo(g,h,i)perylene 2.88 2.50 115 2.86 2.50 115 42-139 I 30

I
I
I
I
I

Results flagged withan asterisk (.) indicate values outsidecontrol criteria,I Percentrecoveries andrelative percent differences (RPD)aredetermined by thoecftwar wing values in thecalculation whichhavenol boon rounded. BRIX003715

Printed; 12/14/2005 10:10:38I u:\Stealth\CrystaI.rpt\F0rm3DLC.rpt
Form 3C - Organic

Confidential Business Information

PagQOP~41
SuperSet References RR55074



Client:
Project:
Sample Matrix:

QNQC Report

Anchor Environmental
BRIXMaritime~omand,OR

Water

Method Blank Summary
Polynuclear Aromatic Hydrocarbons

Service Request; K0506 I 12
Date Extracted: 11/28/2005
Date Analyzed: !2I08/1005
Time Analyzed: 18:44

III
111

III
Sample Name:
Lab Code:

Method Blank
KWG0520412-3

File ID: J:\MSIIIDATAI12080511208F029 D
Instrument ID: MS II

Extraction Metbod: EPA 3520C
Analysis Method: 8270C SIM

Level: Low
Extraction Lot: KWG0520412

TIlls Method Blank applies to the following analyses:

BRIX0037-16

RR55074
Page 1 of

~Il

'111~,

~I)

111

111

III

III

II~

III

III

UI

m

III
111

Time
Analyzed

21:48
19'11
1937
2003
20.29
20:55
21.21
1409
l..t35
15:01

0009;)

Date
Analyzed

12/08105
12108105
12/08105
12108105
12/08105
12I08105
12/08105
12109105
12/09105
12/09105

SuperSet Reference:

FileID
J:\MSIIIDATAI120805\1208F036.D
J:W.811IDATAI12080511208F030.D
J:IMS1IIDATA1120805\1208F031.D
J:\MS11IDATAII2080511208F032.D
J;\MSI IIDATAI12080511208F033 D
J:IMSIIIDATAI120805\l208F034.D
J:\MSllIDATAI120805\1208F035.D
J:IMSllIDATAI120905\1209FOI5.D
J:\MS11IDATAI120905\1209FOI6.D
J:\MSIIIDATAII20905\1209F017.D

Fonn 4A - Organic

Lab Code
K0506112-007
KWG0520412-1
KWG05204I2-2
K0506112-001
K0506112-002
K0506112-003
K0506112-004
K0506112-005
K0506112·006
K0506112-007

Sample Name
BM-112205-7
Lab Control Sample
Duplicate Lab Control Sample
BM-112205-1
BM-1I2205-2
BM-IU205-3
BM-1I2205-4
BM-1I2205-5
BM-1I2205-6
BM-112205-7

Printed; 12/14/2005 10:10:45
u:\Stealth\CrystaI.rpt\Fonn4mb,rpt

Confidential Business Information



Date Time
.Sample Name Lab Code File ID Analyzed Analyzed

Method Blank KWG0520412-3 r:lMs11IDATA1120S051l20SF029.D 12/0S/05 IS:44
BM-112205-1 KOS06112-001 r:lMs11IDATA1120S0S1l20SF032.D 12/0S/05 20:03
BM-112205-2 K0506112-002 J:\MSIIIDATAI120S051l20SF033.D 121OS/05 20:29
BM-112205-3 K0506112-003 r:lMsIIIDATAI120S051120SF034.D 12/0S/05 20:55
BM-1l2205-4 K0506112-004 J;IMSIIIDATAI120S051120SF035.D 121OSI05 21:21
BM-112205-7 K0506112-007 J:IMSIIIDATAI120S051l20SF036.D 12/0SI05 21:4S
BM-112205-5 K0506112-005 r:IMSIIIDATAI1209051l209F015.D 12/09/05 14:09
BM-1l2205-6 K0506112-006 r:lMs11IDATA112090511209FO16.D 12109/05 14:35
BM-112205-7 K0506112-007 r:lMs11IDATAI12090S11209FO17.D 12109/05 15:01

Lab Control SampleJDuplicate Lab Control Sample Summary
Polynuclear Aromatic Hydrocarbons

QNQCReport

f10n96

Service Reqnest: K0506112

--- .._.- ---- Page 1 of 1

Superset Reference: RR5S074

BRIX003717

Level: Low
Extraction Lot: KWGOS20412

Sample Name: Duplicate Lab Control Sample
Lab Code: KWGOS20412-2·

File ID: J:IMSIIIDATAI120S05\l20SF031.D
Instrument ID: MSll

Date Extracted: 11/2S/200S
Date Analyzed: 12/0S/2oo5
Time Analyzed: 19:37

Form4B - Organic

Anchor.Environmental
BRIX Maritime-Portland, OR
Water

Lab Coutrol Sample
KWG05204l2-l
J:\MSIIIDATAII20S0S1120SF030.D
MS11
11/2S/200S
12/0S/2oo5
19:11

Printed: 12/14/2005 10:10:49
u:\S!.elllth\Cl)'Stal.rpt\Form4Dt..C.rpt

Extraction Method: EPA 3S2OC
Analysts Method: S270C SIM

Sample Name:
Lab Code:
File ID:
Instrument ID:
Date Extracted:
Date Analyzed:
Time Analyzed:

Client:~

Project:
Sample Matrix:

TheseLab Control Samples apply to thefollowing analyses:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Confidential Business Information



Target Relative Lower Upper Relative Raw Result
Mass to Mass Llmlr'; Llmlt'' Abundance D/O Abundance PasslFaii

51 198 10 80 599 642368 PASS

68 69 0 2 0.0 0 PASS

69 198 0 100 48.4 519040 PASS

70 69 0 2 0.0 0 PASS

127 198 10 80 48.3 518208 PASS

197 198 0 2 0.0 0 PASS

198 442 30 100 46.0 1072128 PASS

199 198 5 9 6.8 72768 PASS

275 198 10 60 41.8 448000 PASS

365 442 I 50 4.1 94816 PASS

441 443 0 100 73.1 353792 PASS

442 442 100 100 100.0 2329600 PASS

443 442 15 24 20.8 483840 PASS

Results flagged with an asterisk (") indicate the analysis perrormed uutslde speclfled tune window

~11

trl

111

111

III

III

III

III

III

m

111

III

~11

~11

~11

Q

00(\9,
Page 1 of I

Time
Analyzed

18:18
18:44
19 Il
19.37
20:03
20:29
20:55
21.21
21:48

Service Request: K0506112
Date Analyzed: 12/08/2005
Time Analyzed: 17.52

Date
Analyzed
12108/2005
12108/2005
1210812005
12108/2005
12108/2005
1210812005
1210812005
1210812005
1210812005

Analysis Method: 8170C SI\1
Analysis Lot: KWG05211l9

ml

~11

~11

SupcrSctReference: RR5.5074

FileID
J:\MSII\DATAI120805\1208F028.D
J:\MSI1\DATAI120805\1208F029.D
J:\MSll\DATAI12080511208F030.D
J:\MSll\DATAI12080511208F031.D
J:\MSll\DATAI120805\1208F032.D
J:\MSll\DATAI120805\1208F033.D
J:\MSII\DATAI120805\l208F034.D
J:\MS11\DATAI12080511208F035.D
J:\MSll \DATA1120805\1208F036.D

Fonn 5 - Organic

Lab Code
KWG05211 19-2
KWG0520412-3
KWG0520412-1
KWG0520412-2
K0506112-001
K0506112-002
K0506112-003
K0506112-004
K0506112-007

Tune Summary
Polynuclear Aromatic Hydrocarbons

QAlQC Results

Anchor Environmental
BRIX Maritime-Portland, OR

J:\MSll\DATA1l2080511208F027.D
MSll

File ID:
Instrument ID:
Column:

Printed: 12/14/2005 10:10:56
u:\Stealth\Crystal.tpt\FormS.rpt

Client:
Project:

Sample Name
Continuing Calibration Verification
Method Blank
Lab Control Sample
Duplicate Lab Control Sample
BM-1l2205-1
BM-112205-2
BM-112205-3
BM-112205-4
BM-112205-7

Confidential Business Information



_,,_~.'t~ ~" , .

Target Relative Lower Upper Relative Raw Result
Mass to Mass Limit%) Limit% Abundance 0/0 Abundance PasslFaiI

51 198 10 80 70.5 535360 PASS

68 69 0 2 0.0 0 PASS

69 198 0 100 54.0 410304 PASS

70 69 0 2 0.6 2314 PASS

127 198 10 80 49.4 375040 PASS

197 198 0 2 0.0 0 PASS

198 442 30 100 48.9 759552 PASS

199 198 5 9 7.7 58808 PASS

275 198 10 60 39.8 302208 PASS

365 442 1 50 4.6 71664 PASS

441 443 0 100 7\.8 227776 PASS

442 442 100 100 100.0 1552384 PASS

443 442 15 24 20.4 317376 PASS

Analysis Method: 8270C S1M
Analysis Lot: KWG0521200

Q

I of 1

.'

K0506112
12/09/2005
08:10

Time
Analyzed

08:29
14:09
14:35
15:01

Service Request:
Date Analyzed:
Time Analyzed:

Date
Analyzed
12/0912005
12/09/2005
12/09/2005,
12/09/2005

BRIX003719

- ·-----Page
SuperSet Reference: RR55014

QAlQC Results

File ill
J:\MSIIIDATA\12090511209F002,D
J:\MSIIIDATA\12090511209FOI5.D
J:\MSllIDATAI12090511209FOI6.D ~.

J:\MSIIIDATA\120905\1209FOI7.D

Form 5 - Organic

Tune Summary
Polynuclear Aromatic Hydrocarbons

Lab Code
KWG0521200-2
K0506112-005
K0506112-D06 ~

K0506112-007

Anchor.Environmental
BRIX Maritime-Portland, OR

J:\MSIIIDATA\12090511209FOOLD
MSll

File ill:
Instrument ill:
Column:

Sample Name

I
Continning Calibration Verification
BM-1l2205-5
BM-1l2205-6~

BM-112205-7

I
I
I
I
I
I

Results nagged withanasterisk e-) indicate the analysis performed outsidespecified tunewindow

I
Printed: 12/14/2005 10:11:03I U:\Stcalth\Crysta1.rpt\FonnS.rpt

I Client:_ ~

Project:

I
I
I
I
I
I
I
I
I

Confidential Business Information



QAlQC Results

Client:
Project:

Anchor Environmental
BRIXMaritime-Portland, OR

Service Request: K0506112
Calibration Date: 111l1l2005

Initial Calibration Summary
Polynuclear Aromatic Hydrocarbons

Calibration ill:
Instrument ill:

CAL4938
MSll

Column: MS

Level ID FileID
A J:IMSI I\DATA\! l110511111F004.D
B J:IMSII\DATA\I 11105111 IIF005.D
C J:IMSII\DATAIII1I0511111F006.D
D J:IMSII\DATAIIII 105\11 IIF007,O
E J:IMSII\DATAII 11105111 IIF008.D

Level ID File ID
F J:IMSll\DATAIII1105\1 III F009.D
G J:IMSII\DATAIIIlI05\lllIFOIO.D
H J:IMSII\DATAIII 1105\11 IIFOI1.D
I JIMSII\DATAII1ll05\1 11 IFOI2.D
J J:IMSII\DATAIIll105\1I11 FO13.D

__A 2:9..__ !:.~! L!? ~:9 !:~!. S: ~:9..J.~.L]) __.~Q .. l.~~ __ ,.. E !~9. I~4
F 200 1.23 ,G 400 1.30 : B 1000 1.19 ! I 1600 1.27 : J 20(>0 1.3"

~Il

~I]

](10 I 13

1000 I 18

10C> U770

AmI RRF

2000 (1848

100 I 97

2000 2.11

100 I 19. . ... _. -- ..

1000 1.29

100 187

2000 101

100 152

2000 1.6-1
100 12.,1

J

J

J

J

E

E

__.!:...... ~:9__.. !:.~?__.L.J?__....__.~:9__ .. 1.~3...Ls:..__.. ~:9.... 1:35__ ..._.P........ ..29.. 128 E

F 200 1.19 ; G 400 1.31 i H 1000 1,42 I 1600 133 J 2000 1.35

___!:. ..__~Q !:.~~ __L.J? ~:9----!:.~~ j !C..__ __~:9__.. I ';~?: .. ,_ ._p. 29.. .1.:29.... . E

F 200 1.21 i G 400 1.26 i B 1000 1.26 1600 1.25 J

Level Level Level Level Level
ill Ami RRF ill Ami RRF ill Ami RRF ill AmI RRF ill

_.A..__._.~:Q __.?:-.~~ __LE..... .~:9 .!:?!... :.. .!C.........~:9...J.~~ .. j ..p... ~9. 1.93 E
F 200 1.88 i G 400 1.99 i B 1000 1.99 i 1 1600 1.97

A 2.0 1.30 : B 4.0 1.22 : C 8.0 I 15 ; D 20 1.20
<wwwwwwwww•••• ~ww.w••••••••••~_w.w••••••••••.••••_••••••••• ~.......... . ....•••••••••••.. ~.. . •••••••••••••••••.

F 200 1.13 : G 400 1.19 i B 1000 1.17 : I 1600 1.17

._.!:._. __..__~:9 Qc~~?_L_J?_ ...._..~:9__.Qc?~?.L!C.._....8:?...Qc?~2.L. D.... _. _.~Q ..~.?7.?.. . E
F 200 0.790! G 400 0.841 ; H 1000 0.844 I 1600 0848 J

...!:.__......~:9.... ?:·_~~__.L.J?.........~:?..--!:?.O... j ._!C_...__ ...~:? ... .1.89.. .__P....._.. 2Q ...1.95 E
F 200 2.00 i G 400 2.15 ! H 1000 2.16 I 1600 2.16

..A .......~:9.. __!:~?..L.!? .. ..~:9__ ..!::!?__.L.S:. __ ..__..~:9....!:.~5..1.. P....._....~9.__1.:!~
F 200 1.53 ! G 400 1.63 ; B 1000 1.62 I 1600 1.62

Anthracene

Acenaphthylene

Analyte Name

Acenaphtbene

2-Metbylnaphthalene

Dibenzofuran

Phenanthrene

Naphtbalene

Fluorene

A 2.0 1.34 : B 4.0 1.46 : C 8.0 1.36 : D 20 1.39 'E 100 I 3E........... _.w•..•ww~~~ww~~w~~.www~••~~w.wwww~__ w ~ ••_~ __ ';w•••• ~. __ .~~w~~~~~~~~~~~~__ • _ ~ ••••• _. _ .~ •• ~~.w~~~ ••w~~~~~. • ••••ww. _ ••

F 200 U8 : G 400 1.49 ! B 1000 J,47 ! I 1600 1,49 J 2000 1-19

Results flagged with an asterisk (*) indicatevaluesoutside: controlcriteria.

t spec Compound :j: CCC Compound

III

111

III

III

III

III
111

1.26

156100

100 1.79

2000 1.86

2000 I 89

100 I 17

2000 1.3-1

100 113

2000 1 28

2000

I)()099

Page 1 (If :3

BRIX0037:20

SuperSetReference: RRS:iOi4
Form 6A - Organic

__A .......~:9._ .. !:.~~..L.J? ........~:9....!::.?...L!C......__.8.0. __!..~~..,...P......... 20 J.66 E

F 200 1.80 ! G 400 1.92 i H 1000 1.97 : I 1600 1.87 J

...!:.........~:~ ...!.:~?: ..LE....._...4:9....!:.~?......s:...... 80....!.C~!.. _,....I?__~~ 1 19 : E
F 200 1.20 : G 400 1.26 : B 1000 1.25 : I 1600 1.23 : J

Printed: 121I4f2005 10.11:31
u:\Stealth\C!ystal.rpt\Fonn6i1O.rpt

Pyrene

Benzo(b)fluorantbene

Benzo(k)fluoranthene

Chrysene

Benz(a)anthraoene

Fluorantbene

Confidential Business Information



A 2.0 1.50 1 B 4.0 1.50 i C 8.0 1.49 'D 20 1.46 i E 100 1.46 :
····························-1·························_··r-·-··_··············~····'f···_····-·_··········-···1······~·····_~···-····~·1

F 200 1.47 i G 400 1.63 ,H 1000 1.68 i I 1600 1.66 ; J 2000 1.69 ,

; , , , ,
._.A.._. ~:~ !:_~!.._,._!! ..__.'!:~..._!:'O'?__.L_9 ~:~_..9.~?~_.j.._P ..}~....~:9.~. __ j__~ !_~9._~:~?~ __ j

F 200 0.983 i G 400 1.05 j H 1000 1.03 i I 1600 1.02 ! J 2000 1.05 i

Level Level Level Level Level
ill Amt RRF ill Amt RRF ill Amt RRF ill Am! RRF ill Am! RRF

A 2.0 1.63 ; B 4.0 1.47 1 C 8.0 1.28 : D 20 1.32: E 100 1.34 i..~...~._. -_.~--_..------- .~...._0- .....-.~._- .-.~~ ···1····· .•••• o ••••••••---••••---}····-···········-----·~l~-····--····-···~-··-··--~

F 200 1.41 ,G 400 1.56 : H 1000 1.63 i 1. 1600 1.62 \ J 2000 1.64 I

A 2.0 1.47 i B 4.0 1.33 ! C 8.0 1.27 1 D 20 1.26 i E 100 1.25 !
---;:------;~~---i~i7-T-G----·--4~~·--i·~~~T-H·---;~-O~·--i-~54T·I·_···-i~~~--·L5~·T-·j-:---;~~~---i~5;·-·j

A 2.0 1.81 ! B 4.0 1.62 ! C 8.0 1.61 1 D 20 1.63 I E 100 1.58 j.....................- ~..-:- _.- _- -r···········-··············-r·~·~~~-~~~--~··~·~_·_·~~··~~~~····_·~_··~--~·~~ ~·~~·~-1

F 200 1.59 i G 400 1.65 i H 1000 1.67, I 1600 1.64 : J 2000 1.66 :

A 2.0 1.37 I B 4.0 1.20 I C 8.0 1.26 I D 20 1.18 i E 100 1.23 :
.~~_. •.__.~~. ~.~ ~~_~_~_. __ ••w.__ .w•••__~•••__~,.~•• ~~__~~••••__~•••••_,.~~••_._w.~~ ~~._~.~. __•• or.--.~~--- .....-~.._--.~._-,

F 200 1.23 i G' 400 1.31 i H 1000 1.32 i I 1600 1.31 ! J 2000 1.34 I
A 2.0 lAO ! B 4.0 1.23 i C 8.0 1.19 ! D 20 1.20 i E 100 1.19 i..~._....~~ ..~.._..~ ._1.__~.~.~_._ ~_... ...~__...~.~_.._~~ .........._.~~~_ ~.~.._._..~ .. ....~_..~__.~._~_._. ..._..~..__....0_,

F 200 LI8 \ G 400 1.28 \ H 1000 1.27 i I 1600 1.29 i J 2000 1.31 i

Column: MS

Service Request: K0506112
Calibration Date: 11111/2005

Initial Calibration Summary
Polynuclear Aromatic Hydrocarbons

Anchor Enviromnental
BRIX Maritime-Portland, OR

COLUMBIA ANALYTICAL SERVICES, INC.

QAlQC Results

CAL4938
MSll

I
I
I
I
I
I
I
I

I Terphenyl-dl4

I Benzo(g,h,i)perylene

Fluorene-dlO

I Fluoranthene.dlO

I Dibenz(a,h)anthracene

I
Client:I Project:

I Calibration ill:
Instrument ill:

I Analyte Name

Benzo(a)pyrene

I Indeno(I,2,3-cd)pyrene

Results flagged with an asterisk (.) indicate values outside control criteria,It SPCC Compound :I: CCC Compound

BRIX003721
f.10100

I Printed: 12/14/2005 10:11:31
u:\Stealth\Crystal.rpt\Form6ilO.rpt

Form6A - Organic Page
SuperSetReference:: RR55074

2 of 3
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Client:·
Project:

Calibration ill:
Instrument ill:

QAlQC Results

Anchor Enviromnental
BRIX Maritime-Portland, OR

Initial Calibration Summary
Polynuclear Aromatic Hydrocarbons

CAL4938
MSII

Service Request: K0506112
Calibration Date: I III 112005

Column: MS

Calibration Evaluation RRF Evaluation

Compound Eva!. Control Average Minimum

Analyte Name Type Fit Type Eva!. Result Q Criteria RRF Q RRF
Naphthalene MS AverageRF %RSD 4.3 ~15 1.18 0.01
2-Methylnaphthalene MS AverageRF %RSD 5.7 515 0.802 001
Aceuaphthylene MS AverageRF %RSD 6.1 5: 15 2.06 001
Acenaphthene MS AverageRF %RSD 4.1 515 1.24 0.01
Dibenzofuran MS AverageRF %RSD 4.5 515 1.96 oOJ
Fluorene MS AverageRF %RSD 5.4 ~15 1.56 0.01
Phenanthrene MS AverageRF %RSD 9.5 ~15 1.35 0.01
Anthracene MS AverageRF %RSD 7.6 s: 15 1.21 0.0 I
Fluoranthene MS AverageRF %RSD 4.3 515 142 0.01
Pyrene MS AverageRF %RSD 3.6 515 136 001
Benz(a)anthracene MS AverageRF %RSD 100 515 1.26 O.oI
Chrysene MS AverageRF %RSD 5.8 515 1.25 001
Benzo(b)f1uoranthene MS AverageRF %RSD 8.7 515 1.71 0.01
Benzo(k)f1norantheue MS AverageRF %RSD 7.3 s: IS 1.79 0.01
Benzo(a)pyrene MS AverageRF %RSD 9.6 515 1.49 0.01
Indeno(I,2,3-cd)]Jyrene MS AverageRF %RSD 9.1 515 1.39 0.01
Dibenz(a,h)anthracene MS AverageRF %RSD 6.3 515 1.56 0.01
Benzotg.h.ijperylene MS AverageRF %RSD 3.9 515 1.65 0.01
F1uorene-dIO SURR AverageRF %RSD 5.0 $15 1.28 O.oI
Fluoranthene-dIO SURR AverageRF %RSD 5.6 515 1.25 O.oI
Terphenyl-dl-l SURR AverageRF %RSD 4.4 ~15 1.03 001
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Results flagged with an asterisk (.) indicate values outside control criteria.
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I
QAlQC Results

Client: Anchor Environmental Service Reqnest: K0506112
Project: BRIX Maritime-Portland, OR Calibration Date: 1111112005

I Date Analyzed: 1111112005

Second Source Calibration Verification

I
Polynnclear Aromatic Hydrocarbons

Calibration Type: Internal Standard Calibration ID: CAL4938
Analysis Method: 8270C SIM Units: ng/m1

I File ill: J:~SIIU)i\Ti\\111105\IIIIFOI4J)

Average SSV

I AnalyteName Expected Resnlt RF RF %D %Drift Criteria CurveFit

Naphthalene 200 190 Ll8 LlO -7 Ni\ ,1,20% i\verageRF
2-Methylnaphthalene 200 190 0.802 0.755 -6 Ni\ ,1,20%- Averagekf'

I Acenaphthylene 200 190 2.06 1.93 -6 Ni\ ,1,20% i\verageRF
Acenaphthene 200 190 1.24 1.16 -7 Ni\ ±20% Averagekf"
Dibenzofuran 200 190 1.96 1.88 -4 Ni\ ±20% Averagekj'

I
Flnorene 200 190 1.56 1.49 -4 Ni\ ±20% i\verageRF
Phenanthrene 200 180 1.35 1.20 -11 Ni\ ±20% Averagekf'
Anthracene 200 190 1.21 1.15 -4 Ni\ ±20% i\verageRF
Fluoranthene 200 190 1.42 1.37 -4 Ni\ ±20% i\verageRF

I Pyrene 200 190 1.36 1.26 -7 Ni\ ±20% Averagekj'
Benz(a)anthracene 200 170 1.26 1.10 -13 Ni\ ±20% Averagekl-
Chrysene 200 180 1.25 Ll4 -8 Ni\ ±20% Averagekl"

I Benzo(b)fluoranthene 200 190 1.71 1.62 -6 Ni\ ±20% Averageklt
Benzo(k)fluoranthene 200 190 1.79 1.68 -6 NA ±20% Averagekft
Benzo(a)pyrene 200 180 1.49 1.36 -9 NA ±20% AverageRFI Indeno(1,2,3-cd)pyrene 200 180 139 1.27 -9 NA ±20% i\verageRF
Dibenz(a,h)anthracene 200 190 1.56 lA5 -7 NA ±20% i\verageRF
Benzo(g,h,i)perylene 200 180 1.65 1.50 -9 Ni\ ±20% i\verageRF

I
I
I
I
I
I
I Results fleggod wIth an astensk (') Indicate values outslde control criteria,

t spec Compound +ecc Compound

I BRIX003723

Printed: 12/14/2005 10:11:38I ":ISle,ithlCry,"l.>pllF0nn6SS.rpl
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QNQC Results

Client: . Anchor Environmental Service Request: K0506111
Project: BRIX Maritime-Portland, OR Date Analyzed: 12108/2005

Continuing Calibration Verification Summary
Polynuclear Aromatic Hydrocarbons

Calibration Type: Internal Standard Calibratiou Date: 1111 WOOS
Aualysis Method: 8270C SIM Calibration ID: CAL4938

Analysis Lot: KWG0521 I 19
Units: nglml

File ill: J:IMSIIIDATA\120805\1208F028.D

Min Average CCV
Analyte Name Expected Result RF RF RF (lloD °.loDrift Criteria Curve Fit

Naphthalene 400 390 0.01 U8 U5 -3 NA ±20% AverageRF
2-Methylnaphthalene 400 430 0.01 0.802 0.867 8 NA ±20~b AverageRF
Acenaphthylene 400 410 om 2.06 2.12 3 NA ±20%l AverageRF
Acenaphthene 400 400 0.01 L24 L26 1 NA ±20% Averagekj'
Dibenzofuran 400 410 om 1.96 2.00 2 NA ±20% AverageRF
Fluorene 400 420 om 1.56 1.62 4 NA ±20% AverageRF
Phenanthrene 400 390 0.01 135 131 -3 NA ±20% AverageRF
Anthracene 400 430 om 1.21 130 8 NA ±20% AverageRF
Fluoranthene 400 420 0.01 1.42 LSO 5 NA ±20% AverageRF
Pyrene 400 410 0.01 136 139 3 NA ±20% AverageRF
Benzrajanthracene 400 390 0.01 1.26 1.23 -2 NA ±20% AverageRF
Chrysene 400 380 om 1.25 1.20 -4 NA ±20% AverageRF
Benzo(b)fluorantheue 400 410 om 1.71 1.77 3 NA ±20Ofc. AverageRF
Benzo(k)fluoranthene 400 410 0.01 1.79 1.81 1 NA :::20 % AverageRF
Benzo(a)pyrene 400 400 om 1.49 1.47 -J NA ± 20 ~{, AverageRF
Indeno(l,2,3-ed)pyrene 400 360 0.01 139 1.27 -9 NA ±20% AverageRF
Dibenz(a,h)anthracene 400 340 0.01 1.56 133 -15 NA ±20% AverageRF
Benzo(g,h,i)perylene 400 360 0.01 1.65 1.47 -11 NA ±20% AverageRF
Fluorene-dl0 400 440 0.01 1.28 139 9 NA ±20% AverageRF
Fluoranthene-dlO 400 440 0.01 L25 139 11 NA ± 20 tVr, AverageRF
Terphenyl-dl4 400 450 0.01 1.03 U5 II NA ± 20 010 Averagekf

Results flagged with an asterisk (-) indicate values outslde control crlterla.

f spec Compound

Printed: 12fl412005 10:11;42
u:\Stealth\CIystal.IJ't\Form1.rpt

t CCC Compound

Form7 - Organic
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I
QA/QC Results

Clienti, Anchor Environmental Service Requests K0506112
Project: BRIX Maritime-Portland, OR Date Analyzed: 12/0912005

I Continuing Calibration Verification Summary
Polynuclear Aromatic Hydrocarbons

I Calibration Type: Internal Standard Calibration Date: 1111112005
Analysis Method: 8270CSIM Calibration In: CAL4938

Analysis Lot: KWG0521200

I Units: nglml

File ill: J:\MSIIIDATA\l20905\1209F002.D

I Min Average CCV
Analyte Name Expected Result RF RF RF O/oD %Drift Criteria Curve Fit

I
Naphthalene 400 390 0.01 LI8 LI4 -4 NA ± 20 % - AverageRF
2-Methylnaphthalene 400 430 0.01 0.802 0.855 7 NA ±20% AverageRF
Acenaphthylene 400 410 0.Q1 2.06 2.12 3 NA ±20% AverageRF
Acenaphthene 400 400 0.01 1.24 1.24 0 NA ±20% AverageRFI Dibenzofuran 400 400 0.01 1.96 1.98 1 NA ±20% AverageRF
Fluorene . 400 410 0.01 1.56 1.60 3 NA ±20% AverageRF
Phenanthrene 400 390 0.01 1.35 1.32 -2 NA ±20% AverageRFI Anthracene 400 430 0.01 1.21 1.29 7 NA ±20% AverageRF
Fluoranthene 400 420 0.01 1.42 1.50 5 NA ±20% AverageRF
Pyrene 400 420 0.Q1 1.36 1.43 5 NA ±20% AverageRF
Benz(a)anthracene 400 390 0.01 1.26 1.24 -2 NA ±20% AverageRFI Chrysene 400 380 0.01 1.25 1.20 -4 NA ±20% AverageRF
Benzo(b)fluoranthene 400 410 0.01 1.71 1.74 2 NA ±20% AverageRF
Benzo(k)fluoranthene 400 400 0.01 1.79 1.80 1 NA. ±20% AverageRFI Benzo(a)pyrene 400 390 0.01 1.49 1.47 -1 NA ±20% Averagekl"
Indeno(l,2,3-cd)pyrene 400 350 0.01 1.39 1.21 -13 NA ±20% AverageRF
Dibenz(a,h)anthracene 400 330 0.01 1.56 1.30 -16 NA ±20% AverageRFI Benzo(g,h,i)perylene 400 350 0.Q1 1.65 1,43 -13 NA ±20% AverageRF
Fluorene-d1O 400 430 0.01 1.28 1.37 7 NA ±20% AverageRF
Fluoranthene-dtO 400 440 0.01 1.25 1.38 10 NA ±20% AverageRF
Terphenyl-dl4 400 450 0.01 1.03 L17 14 NA ±20% AverageRFI .

I
I
I
I
I Results flagged with an asterisk (') Indicate values cutslde control "It"I,.

t spec compound t eee Compound

I BRIX003725

Printed; 12/14/2005 10:11:46I u:ISl"lthICry,,,,I.'l't\Fonn7.<pt
Form-? - Organic

Confidential Business Information

Superset Reference- RR55074
Page 1 of 1



Service Request: K0506112Client:
Project:

Analysis Method:

QNQC Results

Anchor Environmental
BRIX Maritime-Portland, OR

Analysis Run Log
Polynuclear Aromatic Hydrocarbons

8270C SIM

~Il

~Il

Frl1,Analysis Lot: KWG0521 I]Q ~

Instrument ID: MSII

~Il
Date Dale

Analysis Start Analysis Finish

FileID Sample Name Lab Code Started Time Q Finished Time

1208F027.D GC/MS Tuning - Decafluorotripheny KWG0521119-1 12/8/2005 1752 121812005 1811

1208F028.D Continuing Calibration Verification KWG0521119-2 12/8/2005 18 IS 12/S/2005 18:37

1208F029.D Method Blank KWG0520412-3 12/S/2005 IS'44 1218/2005 19:03

1208F030.D Lab Control Sample KWG0520412-1 12/8/2005 19:11 12/8/2005 19:30

1208F03LD Duplicate Lab Control Sample KWG0520412-2 12/8/2005 19:37 12/812005 19:56

1208F032.D BM-112205-1 K0506112-001 121812005 20:03 12/8/2005 20:22

120SF033.D BM-1I2205-2 K0506112-002 1218/2005 20:29 12/8/2005 20:48

1208F034.D BM-1I2205-3 K0506112-003 121812005 20:55 12/S/2005 21:14

1208F035.D BM-1I2205-4 K05061 12-004 121812005 21:21 121812005 21:40

1208F036.D BM-112205-7 K0506112-007 12/8/2005 21:4S 1218/2005 22.07

1208F037.D ZZZZZZ ZZZZZZ I2IS/2005 22:14 121812005 22.33

1208F038.D ZZZZZZ ZZZZZZ 12/8/2005 22:40 12/8/2005 22:59

1208F039.D ZZZZZZ ZZZZZZ 12/812005 23:06 12/8/2005 13:25

120SF040.D ZZZZZZ ZZZZZZ 1218/2005 23:32 I2IS12005 13:51

1208F041.D ZZZZZZ ZZZZZZ 12/8/2005 23:58 12/9/2005 00:17

1208F042.D ZZZZZZ ZZZZZZ 12/9/2005 00:24 12/9/2005 00:43

1208F043.D ZZZZZZ ZZZZZZ 121912005 00:51 1219/2005 01:10
120SF044.D ZZZZZZ ZZZZZZ 12/9/2005 01:17 12/912005 01:36

1208F045.D ZZZZZZ ZZZZZZ 12/9/2005 01:43 12/912005 02:02

120SF046.D ZZZZZZ ZZZZZZ 12/912005 02:09 1219/2005 02'28

1208F047.D ZZZZZZ ZZZZZZ 12/9/2005 02:35 12/912005 02:54

1208F048.D ZZZZZZ ZZZZZZ 12/912005 03:01 12/9/2005 03,20

1208F049.D ZZZZZZ ZZZZZZ 121912005 03:28 121912005 03:47

120SF050.D ZZZZZZ ZZZZZZ 121912005 03:54 1219/2005 04:13

1208F051.D ZZZZZZ ZZZZZZ 121912005 04:20 12/912005 04:39
1208F052.D ZZZZZZ ZZZZZZ 12/912005 04:46 12/912005 05:05

1208F053.D ZZZZZZ ZZZZZZ 121912005 05:12 121912005 05:31

1208F054.D ZZZZZZ ZZZZZZ 121912005 05:38 1219/2005 05:57

Results flagged with an asterisk (") indicate the holding tlme was exceeded for the analysis

Printed: 12/14/2005 10:11:49
u:\Stell.lth\Crystal tpt\F0m181pt

Form 8 - Organic

Confidential Business Information
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Date Date
Analysis Start Analysis Fiuish

FileID Sample Name Lab Code Started Time Q Finished Time

1209FOOI.D GCIMS Tuning - Decafluorotripheny KWG0521200-1 121912005 08:10 12/9/2005 08:23

1209F002.D Continuing Calibration Verification KWG0521200-2 12/9/2005 08:29 12/912005 08:48

1209F003.D ZZZZZZ ZZZZZZ 12/9/2005 08:55 12/912005 09:14

1209F004.D ZZZZZZ ZZZZZZ 12/9/2005 09:21 12/9/2005 09:40

1209F005.D ZZZZZZ ZZZZZZ 12/912005 09:47 12/9/2005 10:06

1209F006.D ZZZZZZ ZZZZZZ 12/9/2005 10:13 12/9/2005 10:32

1209F007.D ZZZZZZ ZZZZZZ 12/912005 10:40 12/9/2005 10:59

1209F008.D ZZZZZZ ZZZZZZ 12/912005 11;06 12/9/2005 11:25

1209F009.D ZZZZZZ ZZZZZZ 12/912005 11:32 12/9/2005 11:51

1209F010.D ZZZZZZ ZZZZZZ 12/912005 11:58 12/9/2005 12:17

1209F011.D ZZZZZZ ZZZZZZ 12/9/2005 12:24 12/912005 12:43

1209F012D ZZZZZZ ZZZZZZ 12/9/2005 12:50 12/9/2005 13:09

1209F013.D ZZZZZZ ZZZZZZ 12/9/2005 13:17 12/9/2005 13:36

1209F014.D ZZZZZZ ZZZZZZ 12/9/2005 13:43 12/912005 14:02

1209F015.D BM-112205-5 K0506112-D05 12/912005 14:09 12/912005 14:28

1209F016.D BM-112205-6 K0506112-006 12/912005 14:35 12/9/2005 14:54

1209F017.D BM-112205-7 K0506112-007 12/9/2005 15:01 12/9/2005 15:20
1209F018.D ZZZZZZ ZZZZZZ 12/9/2005 15:27 12/9/2005 15:46

1209F019.D ZZZZZZ ZZZZZZ 12/9/2005 15:53 12/9/2005 16:12
1209F020.D ZZZZZZ ZZZZZZ 12/9/2005 16:19 12/9/2005 16:38
1209F02tD ZZZZZZ ZZZZZZ 12/9/2005 16:46 12/9/2005 17:05

1209F022.D ZZZZZZ ZZZZZZ 12/9/2005 17:12 12/9/2005 17:3i
1209F023.D ZZZZZZ ZZZZZZ 12/9/2005 17:38 12/9/2005 17:57
1209F024.D ZZZZZZ ZZZZZZ 12/9/2005 18:04 12/9/2005 18:23

1209F025.D ZZZZZZ ZZZZZZ 12/9/2005 18:30 12/912005 18:49
1209F026.D ZZZZZZ ZZZZZZ 12/9/2005 18:56 - 12/9/2005 . 19:15'
1209F027.D ZZZZZZ ZZZZZZ 12/912005 19:22 12/9/2005 19:41
1209F028.D ZZZZZZ ZZZZZZ 12/9/2005 19:49 12/9/2005 20:08

OOh6

Analysis Lot: KWG0521200
Instrument ID: MS11

Service Reqnest: K0506112

BRIX003727

QAlQC Results

Analysis Run Log
Polynuclear Aromatic Hydrocarbons

8270CSlM

Anchor Environmental
BRIX Maritime-Portland, OR

Analysis Method:

Client:
Project:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

,

I
Results flagged with an asterisk (*) indicatethe holdingtimewasexceeded forthe analysis

I
Printed: '12/14/2005 10:11:52I U:\Stealth\Crystal rpt\Fonn8.rpt
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SuperSet Reference: RR55074

Confidential Business Information



'-''V'.l.JU1"~LC:I. .l"1l"r1..1.J I J. J.\"'.l'1.LJ O.c..n. V I '--.J1...:::l, ll~ ......

QAlQC Results III
Client: > Anchor Environmenta! Service Request: K0506112
Project: BRIX Maritime-Portland, OR Date Extracted: 11128/2005

IIISample Matrix: Water

Extraction Prep Log
Polynuclear Aromatic Hydrocarbons

111Extractiou Method: EPA 3520C Extraction Lot: KWG0520412
Analysis Method: 8270CSIM Level: Low

111

Date Date Sample Final

~IISample Name Lab Code Collected Received Amount Volume % Solids Note

BM-112205-1 K0506112-001 11I22105 11/23/05 1010mi 5ml "IA
BM-112205-2 K0506112-002 11122/05 11I23/05 1030ml Sm! NA

~IlBM-112205-3 K0506112-003 11122/05 11123/05 1030ml Sm1 NA
BM-112205-4 K0506112-004 11122/05 11123/05 1020ml 5m1 NA
BM-112205-5 K0506112-005 11122/05 11123105 1020ml 5m1 NA

111BM-112205-6 K0506112-006 11122105 11123/05 1020mJ 5m1 NA
BM-112205-7DL K0506112-007 11/22/05 11123105 IOIOm! 5m1 NA
BM-112205-7 K0506112-G07 11122/05 11123/05 IOIOm! 5m1 NA
Method Blank KWG0520412-3 NA NA I030m! 5ml NA n!Lab Control Sample KWG0520412-1 NA NA IOOOm! 5m1 NA
Duplicate Lab Control Sample KWG0520412-2 NA NA IOOOml 5m! "IA

III

III

111

III

III

III

III

III

111
Results flaggedwith an asterisk (\0)Indicate the holding time was exceeded for the'anafysl!:

BRIXOO3728 001 1
... IIIt

Printed: 1211412005 10:11:55 Form 9 - Organic Page I cf
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Organic Analysis:
Polynuclear Aromatic Hydrocarbons

Validation Package

0011;8

I u:\SteaIth\Crysta:I.rpt\DividcrB.rpt -
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Organic Analysis:
Polynuclear Aromatic Hydrocarbons

Validation Package

QC Reports

I u:\Stealth\CIystal.rpt\DividcrC.rpt
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Lab Code Surl Sur2 Sur3

KOS06112·001 86 93 111
KOS06112-002 93 96 127
KOS06112-003 80 86 lOS
KOS06112·004 9S 103 122
KOS06112-00S 78 89 90
KOS06112·006 82 92 98
KOS06112-007 88 91 108
KWGOS20412-3 93 99 119
KWGOS20412-1 83 92 98
KWGOS20412-2 81 88 93

Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbons

Units: PERCENT
Level: LOW

Service Request: KOS06112

QAlQC Report

Anchor Environmental
. BRIX Maritime-Portland, OR
Water

Clientr,'
Project:
Sample Matrix:
••
I

Extraction Method: EPA3S20CI Analysis Method: 8270C SIM

Sample Name

• BM-11220S-1
BM-11220S-2

•

BM-11220S-3
BM-11220S-4
BM-11220S-S
BM-11220S-6

I BM-11220S-7
.. Method Blank

. Lab Control SampleI Duplicate Lab Control Sample

I

•
I
I
I

••Surrogate Recovery Control Limits (%)

I Surl ~ Fluorene-dlO
Sur2 ~ Fluoranthene-dl0
Sur3 ~ Terphenyl-dl4

24-111
26-123
2S-146

00110
BRIX003731

.'------------------
Results flagged withan asterisk (~) indicate values outside ccntrcl crlterla,

Results naggedwitha pound (Ii) indicatethe controlcriteria is not applicable.I .
Printed: 12/14/200S 10:12:0S·

• u:\Stealth\Crysta1.rpt\Form2.rpt
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Naphthalene-d8 Acenaphthene-d I0 Phenanthrene-dI°
Area RT Area RT Area RT

Results => 244,341 4.98 167,837 6.42 321,352 7.64
Upper Limit => 488,682 5.48 335,674 6.92 642,704 8 14
Lower Limit => 122,171 4.48 83,919 5.92 160,676 7.14

ICAL Result == 211,247 5.10 138,000 6.53 260,566 775
AssociatedAnalyses

Method Blank KWG0520412-3 216,324 4.98 154,684 6.42 286,579 764
Lab Control Sample KWG0520412-1 231,533 4.99 155,765 6.42 287,706 764
Duplicate Lab Control Sample KWG0520412-2 232,510 4.98 157,260 6.42 291,552 7.64
BM-112205-I K0506112-o0 I 222,495 4.98 149,012 6.42 268,544 764
BM-112205-2 K0506112-002 194,334 4.98 141,994 6.42 262,487 764
BM-112205-3 K05061 12-003 181,888 4.98 144,761 642 264,746 764
BM-112205-4 K0506112-004 195,998 4.98 148,454 6.42 274,472 764
BM-112205-7 K0506112-007 382,212 5.01 146,196 6.42 270,782 764

Results nagged with an asterisk (*) indicate values outside control criteria.

Printed: 12114/2005 10:12:15
u:\Stealth\ClYstal.rpt\Fonn2IS6.!pt
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Lab Code: KWG0521 I 19-2
Analysis Lot: KWG0521119

Sen-ice Request: K0506112
Date Analyzed: 12/08/2005
Time Analyzed: 18 18

SuperSetReference: RR55074

BRIX003732

Fonn2B - Organic

Internal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

Anchor Environmental
BRIX Maritime-Portland, OR

QAlQC Report

J:\MSIIIDATA\l2080S\1208F028.D
MSII
8270CSIM

Client:
Project:

File ID:
Instrument ID:
Analysis Method:

Confidential Business Information



I Method Blank
Lab Control Sample
Duplicate Lab Control Sample

I BM-112205-1
BM-112205-2
BM-112205-3
BM-112205-4I BM-112205-7

AssociatedAnalyses

File ID:
Instrument ID:
Analysis Method:

14.36
14.37
14.36
14.36
14.36
14.36
14.36
14.37

Perylene-dl2

Lab Code: KWG0521119-2
Analysis Lot: KWG0521119

Service'Requestr K0506112
Date Analyzed: 12/0812005

Time Analyzed: 18:18

Area RT

249,599 14.37
499,198 14.87
124,800 13.87
207,256 14.84

188,335
232,411
229,803
182,416
158,112
182,784
185,300
200,658

Results=> 338,659 10.49
Upper Limit => 677,318 10,99
LowerLimit=> 169,330 9,99

ICAL Result => 283,970 10,71

KWG0520412-3 279,548 10.48
KWG0520412-1 321,572 10.49
KWG0520412-2 332,446 10.49
K0506112-001 263,014 10.48
K0506112-002 228,577 10.48
K0506112-003 240,166 10.48
K0506112-004 270,333 10.48
K0506112-007 261,553 10.48

Anchor Environmental
BRIX Maritime-Portland, OR

J,\MSll\DATA\l2080511208F028,D
MSll
8270C S1M

Chrysene-dl2

Internal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

QAlQC ReportI Client:,", "
Project:

I
I
I
I
I

I
I
I
I
I
I
I
I R esults fl'gg,d wlth en asterisk (") Indicate values outside control crlterla.

I BRIX003733 00112
Printed; 12/14/2005 10,12,15I u:\Stealth\Crystal.rpl\Form2IS6,rpI.

Form 2B - Organic "~ --- "--" Page 2 of 2
SuperSet Reference: RR55074
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Client; ...
Project:

FileID:
Instrument ID:
Analysis Method:

QAlQC Report

Anchor Environmental
BRIX Maritime-Portland, OR

Internal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

J:\M81IIDATA\120905\1209F002.D
MSlI
8270C 81M

Service Request: K0506I12
Date Analyzed: 12/0912005
Time Analyzed: 08:29

Lab Code: KWG0521200-2
Analysis Lot: KWG0521200

III

11'1

III

III
Naphthalene-dx Acenaphthene-d10 Phenanthreue-d1O

Area RT Area RT Area RT
Results=> 250,123 4.98 167,547 6.41 319,589 7.64

Upper Limit => 500,246 5048 335,094 6.91 639,178 8 14
Lower Limit => 125,062 4.48 83,774 591 159,795 714

ICAL Result -> 211,247 5.10 138,000 653 260,566 775
AssociatedAnalyses

BM-112205-5 K05061I2-005 190,076 4.98 123,686 6042 218,759 764
BM-112205-6 K0506112-o06 184,665 4.98 127,405 6.41 223,112 764
BM-1I2105-7DL K0506112-o07 169,874 4.98 130,9U 6.41 242,292 764

Results nagged with an asterisk (") Indicate values outside controlcriteria.

III

III

111

111

111

111

frl

~I;
" ,
c

~11
~I

ml

~1111'1
:j.

BRIX003734 00113
Printed: 12/14/2005 10:12:26
U:\Stealth\Crystal.rpt\Fonn2IS6.rpt

Form2B - Organic
supersetRefaY~e: RR55074

Page 1 of Z
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Iuternal Standard Area and RT Summary
Polynuclear Aromatic Hydrocarbons

File ill: J:\MS11IDATA\l20905\1209F002.D Lab Code: KWG0521200-2
Instrument ill: MSll Analysis Lot: KWG0521200
Analysis Method: 8270CSIM

Chrysene-d12 Perylene-d12

Area RT Area RT

Results=> 331,416 10.48 246,476 14.37
Upper Limit => 662,832 10.98 492,952 14.87
LowerLimit=> 165,708 9.98 123,238 13.87

lCAL Result => 283,970 10.71 207,256 14.84
AssociatedAnalyses

BM-112205-5 K0506112-005 210,569 10.48 161,275 14.36
BM-112205-6 K0506112-006 204,668 10.48 157,660 14.36
BM-112205-7DL K0506112-007 199,440 10.48 136,418 14.35

Confidential Business Information

Results flagged with anasterisk (~) indicate values outside control criteria.

Service Request:· K0506112
Date Analyzed: 12/0912005

Time Analyzed: 08:29

Page 2 of 2
SuperSet Reference: RR55074

BRIX003735 00 114

QAlQC Report

Fomr2B-- Organic

Anchor.Environmental,
BRIX Maritime-Portland, OR

Client:•.
Project:

Printed: 12/14/2005 10:12:26
u:\Stealth\Crystal.rpt\Fonn2IS6.rpt ,
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Extraction Method: EPA 3520C Units: ugIL
Analysis Method: 8270CSIM Basis: NA

Level: Low
Extraction Lot: KWG0520412

Lab Control Sample Duplicate Lab Control Sample
KWG0520412- I KWG0520412-2
Lab Control Spike Duplicate Lab Control Spike

U/oRec RPD
Analyte Name Result Expected %Rec Result Expected O/oRec Limits RPD Limit

Naphthalene 2.37 2.50 95 2.40 2.50 96 32-124 I 30
2-Methylnaphthalene 2.61 2.50 105 2.64 2.50 105 19-133 I 30
Acenaphthylene 2.59 2.50 104 2.72 2.50 109 36-128 5 30
Acenaphthene 2.57 2.50 103 2.67 2.50 107 36-126 4 30
Dibenzofuran 2.70 2.50 108 2.77 2.50 III 10-167 3 30
Flnorene 2.78 2.50 III 2.83 2.50 113 41-130 2 30
Phenanthrene 2.70 2.50 108 2.73 2.50 109 43-129 I 30
Anthracene 2.67 2.50 107 2.62 2.50 105 36-131 2 30
Flnoranthene 3.02 2.50 121 3.02 2.50 121 45-139 0 30
Pyrene 2.88 2.50 115 2.83 2.50 113 38-143 1 30
Benz(a)anthracene 2.69 2.50 108 2.70 2.50 108 45-131 0 30
Chrysene 2.72 2.50 109 2.77 2.50 III 47-132 2 30
Benzo(b)fluoranthene 3.12 2.50 125 3.19 2.50 128 51-135 2 30
Benzo(k)fluoranthene 2.82 2.50 113 2.97 2.50 119 46-139 5 30
Benzo(a)pyrene 2.61 2.50 104 2.28 2.50 91 40-138 14 30
Indeno(l,2,3-cd)pyrene 2.98 2.50 119 2.95 2.50 118 35-148 1 30
Dibenz(a,h)anthracene 2.81 2.50 113 2.78 2.50 III 42-143 I 30
Benzo(g,h,i)perylene 2.88 2.50 115 2.86 2.50 115 42-139 I 30

Client:
Project:
Sample Matrix:

QAlQC Report

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Lab Control Spike/Duplicate Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbons

Service Request: K0506112
Date Extracted: 11/28/2005
Date Analyzed: 12108/2005

8RIX003736

III

m

111

III

til

III

III

111

111

111

111

III

~Ilt:

nili!

~II

~II

Results flagged with an asterisk (") indicate values outside control criteria.

Percent recoveries andrelative percentdifferences(RPD) are determinedby the softwareusingvalues in the calculation which have: not been rounded.

00115 11'I' ;

\.."

Printed: 1211412005 10:12:30
U':\Stealth\Cryst.al rpt\form3DLG.tpt

FOrnI 3C - Organic
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Extraction Method: EPA 3520C
Analysis Method: 8270C S1M

Sample Name:
Lab Code:

File In: J:\MS11\DATA\12080511208F029.D
Instrument In: MS11

Level: Low
Extraction Lot: KWG0520412

(

K0506112
11128/2005
12/081200S
18:44

Service Reqnest:
Date Extracted:
Date Analyzed:
Time Analyzed:

QAlQC Report

Method Blank Summary
Polynuclear Aromatic Hydrocarbons

Anchor Environmental
BRIX Maritime-Portland, OR
Water

Method Blank
KWG0520412-3

1Client:
Project:1Sample Matrix:

1
1
1
1This Method Blank applies to the following analyses:

SampleName

I·Lab Control Sample
Duplicate Lab Control Sample

BM-11220S-1

1BM-11220S-2
BM-11220S-3
BM-11220S-4

1
BM-11220S-7
BM-11220S-S
BM-11220S-6
BM-11220S-7

1
1
1
1
1
1
1
1
1

Lab Code
KWGOS20412-1
KWGOS20412-2
K0506112-001
K0506112·002
K0506112-003
K0506112-004
KOS06112·007
K0506112-00S
KOS06112-006
K0506112·007

Filem
J:\MSIIIDATAI12080511208F030.D
J;\MSIIIDATA112080511208F03I.D
J:\MSIIIDATAI12080511208F032.D
J:\MSIIIDATAI12080S11208F033.D
J:\MSIIIDATAI12080511208F034.D
J:\MSIIIDATAI12080511208F03S.D
J:\MSIIIDATAI12080511208F036.D
J:\MS1IIDATAI12090511209FO IS.D
J:\MSIIIDATAI12090511209FOI6.D
J;\MSII IDATAI12090511209FO17.D

BRIX003737

Date
Analyzed
12/08/0S
12/08/0S
12/08/OS
12/08/05
12/08/0S
12/08/0S
12/08/0S
12/09/0S
12/09/05
12/09/0S

Time
Analyzed

19:11
19:37
20:03
20:29
20;5S
21;21
21:48
14;09
14:3S
15:01

00116
Printed: 12114/2005 10:12:361u:\Stealth\Crystal rpt\Fonn4mb.rpt

Form4A - Organic- . Page 1 of 1
SuperSet Reference: RR55074
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QAlQC Report

These LabControlSamplesapplyto the following analyses:

Extraction Method: EPA 3520C
Analysis Method: 8270C 81M

mi'

mi

mr
Time

Analyzed

mrJ844
20:03
20:29
20:55 ~ril
21:21 "

2148
1409

"1114:35 I
1- ':

15:Ot

~Ilt! '

~I]

~Il

Date
Analyzed

12/08105
12108105
12108105
]2108105
12108105
12108105
12/09/05
12109105
12109105

Service Request: KOS06 I 12

Sample Name: Duplicate Lab Control Sample
Lab Code: KWG0520412-2

File ill: J:IMSI1IDATA\120805l1208F031.D
Instrument ill: MS11

Date Extracted: 1112812005
Date Analyzed: 1210812005

Time Analyzed: 19:37

Level: Low
Extraction Lot; KWG0520412

File ill
J:IMSIIIDATAI12080511208F029.D
J:IMSIIIDATAI120805\1208F032.D
JIMSIIIDATAI120805\1208F033.D
JIMS11IDATA112080511208F034.D
J:IMSIIIDATA112080511208F035D
J:\MSIIIl)ATAI120805\1208F036.D
J:IMSlIIDATAI1209051l209FOIS.D
J:IMSI1IDATA\1209051l209F016.D
J:IMS1IIDATA\I2090511209F017.D

Lab Code
KWG0520412-3
K0506112-001
K05061 12-002
K0506112-oo3
K0506112-004
K0506112-007
K0506112-005
K0506112-006
K0506112-007

Lab Control SamplelDuplicate Lab Control Sample Summary
Polynuclear Aromatic Hydrocarbons

Anchor Environmental
BRlX Maritime-Portland, OR
Water

Lab Control Sample
KWG0520412-1
J:IMSIIIDATAI12080511208F030.D
MSll
1112812005
1210812005
19;11

Client: - •

Project:
Sample Matrix:

Sample Name:
Lab Code:
File ill;
Instrument ID:
Date Extracted:
Date Analyzed:
Time Analyzed:

Sample Name
Method Blank
BM-112205-1
BM-112205-2
BM-112205-3
BM-112205-4
BM-112205-7
BM-112205-5
BM-112205-6
BM-112205-7

Printed: 1211412005 10:12:40
u:\Stealth\CJYStaI.rpt\Fonn4DLC.rpt

Form 4B - Organic

BRIX003738 II 011i

Page 1 of
superSetReference: RR55074

~Il
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III

III

III

III
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Organic Analysis:
. Polynuclear Aromatic Hydrocarbons

Validation Package

Raw Data

·00118

I u.\Stealth\Crystal.rpt\DividerD.rpt

Confidential Business Information
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1Clientr ...
Project:1Sample Matrix: .

AnalyticalResults

Anchor Enviromnental
BRIXMaritime-Portiand, OR
Water

Service Reqnest: K0506112
Date Collected: 1112212005
Date Received: 1112312005

1 Polynuclear Aromatic Hydrocarbons

Sample Name: BM-112205-1 Units: ugfL1Lab Code: K0506112-001 Basis: NA

Extraction Method: EPA 3520C Level: Low
Analysis Method: 8270CSlM

1 Dilution Date Date Extraction
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note1Naphthalene NDU 0.020 1 llf28105 12108105 KWG0520412
2-Methylnaphthalene NDU 0.020 1 llf28105 12108105 KWG0520412
Acenaphthylene NDU 0.020 1 11128105 12108105 KWG0520412

1Aceuaphthene NDU 0.020 1 llf28105 12108105 KWG0520412
Dibenzofuran NDU 0.020 1 llf28105 12108105 KWG0520412

Fluorene NDU 0.020 1 llf28105 12108105 KWG0520412

1Phenanthrene NDU 0.020 1 llf28105 12108105 KWG0520412
Anthracene NDU 0.020 1 llf28105 12108105 KWG0520412
Fluoranthene NDU 0.020 1 11128105 12108105 KWG0520412

Pyrene NDU 0.020 1 llf28105 12108105 KWG05204121Benz(a)anthracene NDU 0.020 1 llf28105 12108105 KWG0520412
Chrysene NDU 0.020 1 llf28105 12108105 KWG0520412

Benzo(b)fluoranthene NDU 0.020 1 llf28105 12108105 KWG05204121Benzo(k)fluoranthene NDU 0.020 1 llf28105 12108105 KWG0520412
Benzo(a)pyrene NDU 0.020 . 1 llf28105 12108105 KWG0520412

Indeno(I,2,3-cd)pyrene NDU 0.020 1 llf28105 12108105 KWG05204121Dibenz(a,h)anthracene NDU 0.020 1 llf28105 12108105 KWG0520412
Benzo(g,h,i)perylene NDU 0.020 1 llf28105 . 12108105 KWG0520412

1
1Surrogate Name

Fluorene-d1O
Fluoranthene-dlO1Terphenyl-d14

Control Date
%Rec Limits Analyzed Note

86 24-111 12108105 Acceptable
93 26-123 12108105 Acceptable
III 25-146 12108105 Acceptable

BRIX003740

OOl1~
Page 1 of 1

SuperSet Reference: RR55074-
Form IA - Organic

Merged
Printed: 1211412005 10:12:431u:\Stealth\C;ystal.rpt\Fonnlm rpt

1
1
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Data Validation Review
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DATA REVIEW REPORT

BRIX MARITIME

September 2005

This report summarizes the review of analytical results for groundwater and soil samples
collected September 29,2005, at the BRlX Maritime site in Portland, Oregon. Samples were
collected by Anchor Environmental and submitted to Columbia Analytical Services, Inc. (CAS)
in Kelso, Washington. Samples were analyzed for one or more of the following: volatile
organic compounds (VOCs) by U.S. Environmental Protection Agency (USEPA) method 8260B;
Polynuclear Aromatic Hydrocarbons (PAHs) by GC/MS-SIM via USEPA method 8270C-SIM,
gasoline hydrocarbons and diesel hydrocarbons by NWTPH-Gx and NWTPH-Dx. CAS sample
data group nnmber K0504406 was reviewed. A USEPA level II data review was performed.

SampleID Location LabID Matrix Analysis Requested

BM-092905-1 K0504406-001 water PAR's
BM-092905-2 K0504406-002 water PAR's·
BM-092905-3 K0504406-003 water PAR's
BM-092905-4 K0504406-004 soil PAR's
BM-092905-5 K0504406-005 soil PAR's

Data Validation and Qualifications

The following comments refer to the laboratory's performance in meeting the quality
assurance/quality control (QAlQC) guidelines outlined in the data quality objective section of
the Quality Assurance Project Plan (QAPP). Laboratory results were reviewed following
USEPA guidelines (USEPA, 1999,2004). Unless noted in this report, laboratory results for the
samples listed above were within QC criteria.

Laboratory Data Package and Field Documentation

Field documentation was checked for completeness and accuracy. The chain-of-custody was
signed by CAS at the time of sample receipt; the samples were received in good condition and
within temperature requirements (2.8 "C). No discrepancies were noted.

Holding Times and Sample Preservation

Samples were appropriately preserved and analyses were conducted within holding times. No
data were qualified due to these results.

BRIX003742
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Initial Calibration

No deviations were noted.

Laboratory Method Blanks

Laboratory method blanks were analyzed at the required frequencies. No analytes were detected
in the laboratory method blanks.

Field Quality Control

No field duplicates or field blanks were submitted.

Surrogate Recoveries

Surrogate recoveries for organic analyses were performed at the required frequencies. Surrogate
recoveries were within the laboratory control limits with the exception of sample BM-092905-2.
The laboratory noted that it appears to have been double spiked in their case narrative. As this
can't be confirmed, qualify the detected data as estimated with a "J" flag.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

Matrix spike and matrix spike duplicates were performed at the required frequencies on the soil
samples. All matrix spike and matrix spike duplicates were within laboratory specified control
limits. There was no matrix spikes performed on the water samples due to lack of sample
volume. No data have been qualified based on this finding.

Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

Laboratory control samples were analyzed at the required frequencies. The laboratory control
samples were within the laboratories designated control limits.

Method·Reporting Limits

Overall, the reporting limits are acceptable.

, Overall Assessment

No data were rejected during this review. The data are judged to be acceptable for theirintended
use as qualified.

BRIX003743
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Precision, Accuracy, and Completeness

Precision:

Accuracy:

All precision goals were met, except where noted.

All accuracy goals were met, except where noted.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Completeness:' Completeness was 100 percent; all data are useable as qualified.

Qualifier Table

Sample ill Method Analyte .Original Qualified Reason
Result Result

BM- 8270C Phenanthrene 0.029 0.029 J Surrogates
092905-2 (PAH's) outside control

limits

Fluoranthene 0.081 0.081 J Surrogates
outside control
limits

Pyrene 0.095 0.095 J Surrogates
outside control
limits

Benz(a)anthracene 0.022 0.022 J 'Surrogates
.outside control
limits

Chrysene 0.037' 0.037 J Surrogates
outside control
limits

Benzo(a)pyrene 0.023- 0.023 J -Surrogatea
outside control
limits

BRIX003744
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DATA REVIEW REPORT

BRIX MARITIME

November 2005

This report summarizes the review of analytical results for groundwater samples collected
November 22, 2005, at the BRIX Maritime site in Portland, Oregon. Samples were collected by
Anchor Enviromnental and submitted to Columbia Analytical Services, Inc. (CAS) in Kelso,
Washington. Samples were analyzed for one or more of the following: volatile organic
compounds (VOCs) by u.S. Environmental Protection Agency (USEPA) method 8260B;
Polynuclear Aromatic Hydrocarbons (PAHs) by GCIMS-SIM via USEPA method 8270C-SIM,
gasoline hydrocarbons and diesel hydrocarbons by NWTPH-Gx (GRO) and NWTPH-Dx (DRO
& RRO). CAS sample data group number K0506112 was reviewed. A USEPA level II data
review was performed.

SampleID Location LabID Matrix Analysis Reqnested

BX-II2205-1 MW-7 K0506II2-001 Water VOC" PAH, DRO, RRO, and
GRO

BX-II2205-2 MW-6 K0506112-002 Water VOC" PAH, DRO, RRO, and
GRO

BX-II2205-3 MW-4 K0506II2-003 Water VOC" PAH, DRO, RRO, and
GRO

BX-II2205-4 MW-2 K0506112-004 Water VOCs, PAH, DRO, RRO, and
GRO

BX-112205-5 MW-3 K0506112-005 Water VOC" PAH, DRO, RRO, and
GRO

BX-112205-6 MW-3dup K0506112-006 Water VOC" PAH, DRO, RRO, and
GRO

BX-112205-7 MW-l K0506112-007 Water VOC" PAH, DRO, RRO, and
GRO

Trip Blank K0506112-008 Water VOCg, PAH, DRO, RRO, and
GRO

Trip Blank K0506112-009 Water VOC', PAR, DRO, RRO, and
GRO

Data Validation and Qualifications

The following comments refer to the laboratory's performance in meeting the quality
assurance/quality control (QA/QC) guidelines outlined in the data quality objective section of
the Quality Assurance Project Plan (QAPP). Laboratory results were reviewed following
USEPA guidelines (USEPA, 1999, 2004). Unless noted in this report, laboratory results for the
samples listed above were within QC criteria.

BRIX003746
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Laboratory Data Package and Field Documentation

Field documentation was checked for completeness and accuracy. The chain-of-custody was
signed by CAS at the time of sample receipt; the samples were received in good condition and
adequately chilled (2.8, 1.5 and 0.7 °C). No discrepancies were noted.

Holding Times and Sample Preservation

Samples were appropriately preserved and analyses were conducted within holding times. No
data were qualified due to these results.

Initial Calibration

Vinyl chloride, cis-l,3-dichloropropene, trans-l,3-dichloropropene, dibromochloromethane and
bromoform exceeded the method criteria of 15% RSD. The technical criteria of±30% RSD was
met for each compound, thus, data was not qualified based on this finding.

Laboratory Method Blanks

Laboratory method blanks were analyzed at the required frequencies. No analytes were detected
in the laboratory method blanks.

Field Quality Control

Field Duplicates

One set off field duplicates was submitted for MW-3 (BM-112205-5 and BM-112205-6.
All field duplicate RPD's were within acceptable criteria of+ 25%.

Surrogate Recoveries

Surrogate recoveries for organic analyses were performed at the required frequencies. Surrogate
recoveries were within the laboratory control limits.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD)

There was no matrix spikes performed on the diesel range organics, residual range organics,
gasoline range organics or the polynuclear aromatic hydrocarbon analyses. The matrix spike and
matrix spike duplicate performed on the volatile organic compounds were done as batch QC and
not performed on any samples in this data report. No data have been qualified based on this
finding.

BRIX003747
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Laboratory Control Sample (LCS) and LCS Duplicate (LCSD)

Laboratory control samples were analyzed at the required frequencies. The laboratory control
samples were within the laboratories designated control limits except for the volatile organic
compounds analyzed on 12/2/05. This LCS was above the laboratory control limits for acetone..
As acetone was not detected in the associated samples, no data was qualified based on this
finding.

Method Reporting Limits

Overall, the reporting limits are acceptable. Sample BM-112205-7 (MW-1) had naphthalene and
2-methyhlnaphthalene reported from SOx dilutions which resulted in raised reporting limits.
Acenaphthylenein this sample also has a raised reporting limit due to background matrix
interference.

Overall Assessment

No data were rejected during this review. The data are judged to be acceptable for their intended
use and no qualifications were made.

Precision, Accuracy, and Completeness

Precision: All precision goals were met, except where noted.

Accuracy: All accuracy goals were met, except where noted.

Completeness: Completeness was 100 percent; all data are useable as qualified.

BRIX003748
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PROGRESS REPORT - FiRST QUARTER 2008
BRiX MARHIME COMPANY
9030 NW ST. HELENS ROAD
PORTLAND, OREGON
ECSI NO. 2364

'1.0 INTRODUCTION

This report ducuniellf'; environmental activities completed from January 1, 2008,

through Mardi 31, 2008 (First Quarter 2008) at the BrixMaritill1e site iii

Portland, Oregon (Figure I ).~he report was prepared in accordance with

Section II(H) of the Oregon Department of Errvironrnental Quality (DEQ)

Voluntary Agreement tor Remeelial Investigation and Sou Ice Control iv1easures,

No, LQDVCNVVR02·()~. The foJrowing items are discussed in this report.

• Actions Taken During the First Quarter HX;[j;

BIll Actions Scheduled for Secord Quarter 2008;

iIIl Data Generated During First Quarter- 2003; and

"'" Summaries of ProJ)lellls Clnd Resolutions.

,2,0 ACTIONS TAKEN DURING FiRST QUARTER 200B

iIIl The Storrnwater System Sampling arid Analysis Work Pia" was approved by

the DEQ 011 January 7, 2003.

fSS The Fourth Quarter 2007 progress report was ·;ubrnitiecl to lhe m:q
all January 11, 2008.

10: Storrnwater catch b<1sir: sediment sMnpJlng was performed on Februdf\' 19,

:2008, The saiYIples were received bv A.lial/tical Rec;ources, Inc. Jnd

Environnlefi!JI SCience Corp. {E:K:) ;n',;:r1ys,,'s on Febru,:uy 21, 200B

IIIl \!Vater levels were measured in monitoring wells MW1 through MW~7, and

the River Staff Cauge on February 28, 2008.

lIIl Groundwater samples were collected from Illonitoring wells J\IW-l, MV\/~3,

MW-4, and MVV-5 On February 28,2008, The samples were received by

ESC for chemical analyses 011 February 29, 2008.

Had Cr'CV/5Br

1:j6:1,j·[jOrras~; :> p,r;r:rL:Z008
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3.0 ACTIONS SCHEDULED FOR SECOND QUARTER 2008

B Water levels will be measurod in monitoring wells tvIVV-I through MW7 and

at the River Stal( Cauge.

IIIl Groundwater samples will be collected from monitoring wells M\t\/-1 through

!vi \A.q and submitted for chemical analvses:

BIll The Progress Report - First Qu,lrter 200B (this report) will be submitted

to the DEC).

• A technical memorandum documenting the storrnwater catch basin

sediment sampling activities arrdresutts will be submitted to the DEQ

::;:; On-site storrnwater c1lschar-ge samples will be collected and submitted for

chemical analyses.

ii A reSpOrlSE' to EPA's CERCLA Section 1O--l(e) First Request for lnforrnation

is being prepared (ind will be submitted to EPA during the Second

Quarter 2008.

llIl Remedial investigation and source control evaluation activities are underway

and will continue during the Second Quarter 2008.

4.0 DATA GENERATED DURING FIRST QUARTER 2008

4.1 Groundwater Monitoring

First quarter 2008 groundwater monitoring activities were conducted on

February 28, 2008. The results of-these activities and analytical results are

discussed below.

Table 1 presents depth to groundwater and groundwater elevation data relative

to the 1988 l\Jortl; American Vertical Datum (NAVD 88). A petroleufl1"hke odor

was obser\ecl in rnonitorlng \vell MW·1. A slight petroleum-like sheen \\ZiS noted

in purge water from wells M\'\I-1 and !\-1\VJ. No rneasureable (i.e., thickness

greater than 001 foot) non-aqueous phase liqUid (l'lAPLj was III the wells.

Ha,1 Crowser
15634 OOfTask 3 April 15. 2008
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The bank of.the Willal1letle River was examined for petroleum hydrocarbon

seeps or sheen. Petroleum hvdrocarbon seeps Or sheen \\,CIO not observed along

or adjacent to the riverbank.

Figw'! :: present:, groulic!\vclter <.'Jeval.ion<; and porenttometric 5U contours

f,om iI"2 r'ebruary 2B.. 200H rnec:c,urenH:int Ihe Jpp.'UTIH sluno\\'

grouf)chv<\(er tim\' direction is to the eao:;t toward the \"JiJ!arnette Hiver, consistent

with previous observations.

4.1.2. Groundwater Sampling

Groundwater samples were collected from monitoring wells MV\I-l, MW3,

1'\01\'\14, and MW-5. A description of field smnpling procedures, field parameter

data. and copies of field sampling data sheets are presented in Appendix A.

The groundwater samples \\erE' analyzed lor total petroleum hvdrocarborts

ITPH) as gasoline by Northwest I'v1ethod NVVTPHGx, diesel and heavy oil range

TPH by Northwest tvlethocf N\,VTPI-+Dx, polynuclear arornatk: hydrocarbons

(PAHs) by EPA 1\lethod 8:,U051,\1, andvolatile organic compound, NOel by

EPA t\\ethod 82608. The analytical results are presented In Tables!. through ..l.

Laboratory documentation is included in Appendix B.

4.1.4 Data Validation

A revIe\\. of the sampling and lAboratory records did not icierili!y any apparent

discrepancies between samples collected in the field and those analyzed in the

laboratory The analytical data have been reviewed and the data are of a suitable

quality lor the purposes of this Investigation. Appendix B documents the results

of the analytical data quality assurance review and include$ a COIN of the

<1n.1lytical t,boratory report.

4.2 Stormwater Catch Basin Sediment Sampling andAnafyses

Sediment samples Were collected from the site's stormwater catch basins on

Februarv 19,2003, in general accordance with the procedures pie$ented in the

Stormwater System Sampling and Analysis Work Plan, dated December 20, 2007.

The sampling activities and analytical results will be documented in <, (ortl1COnillig

teclH1lcalmet'rlcJtandum.

Har1·CrO\9S~r

1~63!dJorri3sk:3 JI.pnl Hi. 2008
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5.0 SUMMARY OF PROBLEMS AND RESOLUTIONS

,\)o problems were encoIJllterecl during this reporting period.

--~----_...~ ...•._..
Hart Crowser
15634"OOlTask 3 A.pril 15.2008
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J
Table 1 - Hydrology Data
Brix Maritime
Portland, Oregon

Sheet 1 ofB

]

•.~

:1

']

]

]
...
.J

~
Depth toIV'"lVI "\,I MeaSurement

ocreeneu Groundwater

Well Number
Date

Interval Groundwater Above Base of Elevation Comments
In Feet In Feet Screen In Feet In Feet

MW-l 28-feb-03 35.1 20.1 18.89 321 22.92

(41.81) 31·Mar-03 351 ·201 19.43 267 22.38
29 Apr·03 351 - 20.1 1969 2.41 22.12
22-May-03 35.1 - 201 20.22 188 2159

7·Jul-03 35.1 • 20.1 2108 102 2013

30'Jul-03 35.1 20,1 21.13 0097 2068
28-Aug03 35.1 - 20.1 2124 0.86 20.57

30"Sep-03 35.1 20.1: 2115 095 20.66
16-0ct-03 35.1 20.1 21.10 100 2071
3-0e[;-03 351 ·20.1 21.06 104 20.75

26 Dec 03 35,1 20.1 20.46 1.64 21.35
30-Jan-04 35.1 20.1 1901 309 22.80
4~Mar-04 35.1 19.60 2.50 22.21
29-Aprc04 35.1 - 20.1 2091 U9 2090

21-May04 35,1 - 201 21 13 09/ 20.68
6·Jul·04 35.1 20.1 21.22 0.88 20.59

26-Jul-04 351 - 201 21.28 0.82 20.53

29-0ct-04 35t ·20.1 2125 0.85 2056
25'Feb-05 35.1 - 20.1 20.81 129 2t.OO
5-May-05 35.1 20.1 2063 147 21.18
2-Aug-05 351 20.1 21: 18 092 20.63
29-Sep-05 35.1 - 201 21'.21 0.89 20.60
22 NovcOS 351 - 20.1 2018 1.32 2103
16-feb-06 35.1 - 201 18,10 400 23.71
9-May·06 35.1 20.1 2071 r.39 2110
31-Aug-06 351 20.1 21.22 088 2059

28·Dec-06 35.1 - 20.1 18.36 3014 23.45

16-feb-OT 35.1 • 20.1 1910 2.40 2211

30·May·07 351 20.1 20.92 1.18 20.89 SI petroleum-like odor

1S·AugOI 35.1 - 201 21.19 0.91 20.62 Strong ,,,, odor

12-Nov·OT 351 20.1 2093 117 2088 Strong petroleum- like odor

28-Feb-08 351 - 20.1 19.06 304 22.75 Stron; petroleum-like odor

MW-2 28-Feb03 329 - 179 1988 4J2 22.25
(42.13) 31-Mar·03 329 17.9 20.36 4,24 21/1

29·Apr-03 32.9 - 1/9 20,64 3,96 2149
22May-03 32.9 · 17,9 2106 3.54 21.07

/-Jul·03 - 179 22.17 243 19,96

30-Jul-03 179 22.50 210 19.63
28-A.ug-03 32.9 1/9 22.84 176 1R29

30-Sep-03 329 - 179 2301 1,53 19.06

16·dct-03 32,9 1:7.9 23.06 1.54 19.07
3-Dec-03 32.9 - 179 22.54 2.06 19.59

26-Dec-03 329 n9 21.58 3.02 2055
30-Jan~04 32.9 1/9 20.05 4.55 22,08

4-Mar-04 329 179 2051 4c03 2156

29-Apr-04 32.9 17.9 21,89 2.71 2024
2/-May-04 - 179 22.29 2.:J1 19.84

6-Jul-04 32.9 17.9 22.70 L90 1943

26·JuJ·04 32.9 ··.1/9 22.85 1.75 1928

29"Oct-04 329 U9 2/..90 170 1923

25·Feb-05 329 179 22.20 2.40 1993
5May05 32.9 - 17.9 2113 2.81 20.40
2-Aug-05 329 1/9 22.48 2.12 1965

29cSep-05 32.9 179 2290 1 70 1923

Please refer notes at end of table .
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Tabi~; 1 . Hydrology Data
Bri;<Maritime

Portland, Ore90n

petroleum ·I:ke odor
pelroJeufn··J:xe sheen

of Fo?e Pro,~iuc:t «0.01 fCiDt)

n:J4 (00\ 100i (hlr:.k)

pet1·6iE~U:T!:,·hke sheen

Cornmertts

:E~'U[rI3lif,d 0.02 f~?l~: ofproduct
iE~;tlrrla:"d 0.02 fee~ of proouc:

-" 23A9 iD 19 foot Hllck)
:: 23.16 (0 14 roc)tjhlckj

noted on Pi'obe
f'!GtE:d on pr{~b0

oil noted or.pr{lDe

011 noted or' probe
oil nojoj 0:1 probe

ad noted o:i probe
()li hDtt~d on probe

ntited or. probe
'.: 23 0'" (011 ioot thlc.k)

01', notec c,n vobe
noted on probe

oil nOjed 011 !Xobe
od no~~?(j on probe
oil noted on probe
orl rioted on p:"obe
oil [',oled 0'1 Drobe
oil 110led 0'1 probe

~. 2289 [0 02 foot

noted on: probe
0:1 nC..i\edc:n probe
0:1: ilDtedDn probe

: 22 31 (DOi fool ih:ck 1
nOled t'li prob<:
noted on probe

Ol! notedon probe
(1."llwJ on probe

ore sen: If) end cap

20.D6
~~2 g9

13,]3

'856
n3.26
;,'363
,994
2213
;;169
;'U3
20.99
1972
1931
1898
18 /6
19.5J

9.72
20.49
;.>;: 13

)202

1902

1'1 (;1

11
11
133':

20.1
1966
19<:;7
19.02
1964
19 ,~:!G

20.40
'l9.l)3

19.58
1~! 9[1
22.83
2(j.4~1

;1048
9n;

22,5l
?1,f3~1

20.38
195,]
'1948
21 ')'1

22.6U
21.51"
20.20
19.25
1860

Eievallo',
In Feet

3,92
2.~)5

160

437

~13

2.33
518
2i3

4.95

L44
z 55

... 72

1.39

.: 90

209
28b
4.50

GO

2AB
2,05
16r1
1 3(J

20\

<112
z. 8f.;

1 9f

1.95
4.<)4

O.SO

083

231
4.55
.. Ofj
:1 SO
3.35
209
1.6b

1 35

203.3

22 03

22.65

,.-,'") QQ
c-. .::~. I_I' ... '

19.12
2152

~, 1.132
1177
1194
1206
1166
102'"

22.32
?~~.37

~-:.~ 99
1975
20.24
2050
2094

2330

2291
23 50
ZD'i
nbS

;(175
22,/0
2335

2262
/295
2315
2I4G
22.21
;; ,14

%1.:30
20,11
2L82
222~~i

195:',
2048
2' 75
nf33
226~,

2056

2207
19.14
2165

~'l
~:~f/

32.9 17
32.9
:32,9 17.9
329 t ,.1.:3

:Q ~l 179
32 9 ~".( 9
32:9 1"7 ~:1

32.9 179
-I 1'.9

·.~;29 179
:j2'9 119
329 1'7 9
3Z.f~ 179

1911 - 9 4

190'1 9 4

194 ~i 4

194 9.4
',14

~\ ~~~, ',~~ - 9.£~

32.f~ - 17.9

~~~:,9 9
329 - 9

~1 9
32.9 .. 179

32"9 1?.';.}
329 17 q
329 ' 1/9
32 9 i7 9
329 - 1i 9

1'7,9
l~~9

2,29 _. F 9

32.9 - 11.9
32.9 :'1~1

32S - 179
329 179
329 179
32.9 H.9
:.129-11'.9
~j2~~ 179
329-1!9
32.-9 17.9

26-Dec~03

~iO"Jail 0.:;
4-rV:8f·Q4

29,r"W{J4
2"1-M<,y~04

6JuI0,1
26--dul~a4

290(;10<1

n"Feb-(J5
f;,--~,Aay --0 5
2··Aug·D5
~'H·SepOS

22-N(}\{·{}5
]b-F"b-Gfi
9-May-OG
31 Aug-fX;

2BD~c-..D6
16.Peb07
30-·MB/-O·:
·16•.'\ug07
12-No'v'-Oi

:C'b Feb·OS

16..0(;t..G3

3--DE!c-03

29·Jul·-02

22-i\ug-D2
30~Sep--C2

300cH)2
27~N"v-(P

30,uec-02
28-FebD:J
;~1 +j<1(-03
29-/>.prCJ3
22..:ry1ay~03

,l,·.JujcQ3
30 ',;;JI 03
28~Au903

29.1ul-02
22-Aug-D2
30~S~?p-02

3D-Oum
2l-Nov-.[:]

22-Nov-G5 3X91"l9
jfj-Fet,,06 :7.9
9-t,Jay-:.D(1 - 1:1.8

31 Aug'Of,
2I'JDr':c-06
~6-FEb07

30-May~r,r/

lG ,L\\.:';'j-07
12c·Nov-D7

r"l"'.'lsu(i',y:erH
D;,1.E

~~~'yt.il·4

!;(j ,-,$)

~4i 95)

{4213)
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Sheer 3 of6

Table 1 '. Hydrology Data
Brix Maritime
Portland, Oregon

Comments

[lnsufficiem water to collect sample

iPetrolE~um odor
~Sl sheen

below screen (dry)Water

'~~~
;Ory
iln~"If.~,~nt water to collect sample

:Dry

\fm;ufficient water 10collect sample
Water level below screen (dry)
Wa: level below screen (dry)

Water below screen (dry)
Wal leller below screen (dry)

" Dspth
,"

Measurement
to

!nterval ,-:,,~, ".-L._l_. Above B~s~: of E :,0v~,110"
Dale

In Feel In FE!El1 Scr0()t) In ",eet In ce~'I ....~'.

28-Feb-03 19,4 - 94 4,34 iD.16 19 21

31~Mar-03 194 94 459 ~H!1 1896
29 Apr-03 194 9-.4 546 904 1& GrJ

22-May'03 194 9.4 8.59 591 14.96
i·Jul-Q3 19.4 - 9.4 10.69 3.81 12.86

30 Jul03 194 - 94 1103 3.47 1252
28 Aug-03 19.4 , 94 11 40 3.10 12.15
30,Sep03 19.4 - 9.4 1174 2.76 1'Lal

16-0ct-03 19.4 94 11.40 3'10 1215

3,Dec'03 194 - 9.4 1059 ~~ 91 1296

26-Dec03 19.4 9.4 950 5.00 14.05
30·Jan-04 194 ·,9.4 5.41 909 1,g '14:

4-Mar-b4 19.4 - 9.4 9.05 S45 1450
29cApr-04 19.4 - 9.4 1100 3<50 t2".!55

27-May-04 194 • 9.4 1089 3.6J 1266

6~JlIl,04 194 - 9.4 1126 :324 12.29

26-Jlll-04 '19.4 - 9.4 11.56 2.94 11 95<
2g·0ct-04 19.4 94 1106 344 12.49
25-Feb-05 19.4 - 9.4 10.60 3'.:.'0 i"i'9'j
5 May-OS 194 - 9.4 9.55 4.95 l:tGD

2-Aug05 19.4 - 94 1095 3.55 12l,O

29-Sep-05 19.4 94 11 19 331 1236

22-Nov-05 19.4 9.4 1085 :J.f)5 ",270

16-feb-OS 19.4 - 9.4 8.30 620
16 Mar-OS 194 · 94 845 f).05 IS.iO

9-May06 19.4 - 9.4 8.13 63/ 1542

31-Aug-06 19.4 - 94 11.17 ;!,D;~ 1208

28-Dec-06 194 9,4 464 986 18.91
16·Feb'07 19.4 94 671 779 1684
30 May-07 19.4 - 9.4 1001 ,148 13.54

16AugO? 19.4 - 94 1110 340 12.45
12-Nov-O: 94 1105 3.'15 U,5G
28-Feb·08 194 9.4 361 10.89 19.94

28-Feb-D3 34.9 19.9 194~j 2.65 22.21

31-Marc03 349 - 19,9 m.99 211 21E)i
29 Apr·03 349 - 199 2025 185 21.41
22-May'03 349 - 19.9 20075 135 ;'091

7-Jul-03 34.9 - 199 2193 017 19.73
30-Jut-03 349·· 19.9 n08 0.02 t9~J8

28 Aug·03 34.9 - 19.9 2208 0,02 1958
30-Sep 03 349 · 199 22.13 -003 19.53
16-0Cl-03 34.9 .. 199 2210 0.00 1~lfj()

3·0ec-01 34.9 1S.9 22.13 -003 1953
26-0ec-03 349 199 21 35 0.75 20,J1

30·Jan·04 349 - 19.9 1959 251 1207
4·Mar04 34.9 - 19.9 20. :is 1.94 nSf)

29"Apr·04 34.9 - 19,9 043 '1;';199

27·May-04 34.9 - 01 1 19.67
6-Jul-04 34 9 199 2'L98 0.12 19b8

26-Jlll-04 34.9 19.9 Dry --
290ct-04 34.9 · 199 22.00 0.10 19.66

25-Feb·05 34.9 - 19.9 21<15 0.25 'i9.81

6-May-05 349 199 ~:1 41 DG';:} 2025

2 Auy-05 349 - 199 22.01 009 19.6:!

:1<: ("L1UI

M\NE,
141.(6)

MW-4 cent.

(23-55)

"'UI "'UI "'I

Well Number

Please refer to notes at
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Table 1 - Hydrology Data
Srix Maritime
Portland, Oregon

Sheet 4 of 6

Monitoring
Measurement

~~,~~ ,~y Depth to Groundwater
Well Number Interval Groundwater Above Base of Elevation Comments

Date
In Feet In Feet Screen In Feet In Feet

MWc5 cont. 29SelJ,05 34.9 , 199 22,01 0,09 1965 Wafer level below screen (dry)
(4166) 22-Nov-05 34.9 - 199 22,00 0,10 19.66 Water level below screen (dry)

16·Feb·06 349 - 199 1891 3.19 22.75
9-May-06 34.9 199 21.35 0.75 20.31
31-Au9· 06 349 19,9 Dry -- - Wate level below screen (dry)
28-Dec-OO - 19.9 19,10 300 2256
16-Feb-07 9 · 199 20.30 1.80 2136 iSt petroleum-like odor
30 May07 • 199 2168 042 19.98
16-Aug-07 34.9 - 19.9 21.93 0.1 r 19.73 [Walel level below screen (dry)
12·Nov·07 349 19.9 2195 0.15 1911 Water level below screen (dry}
28-FebOa 34,9 - 199 19.78 2.32 2188 Slight petroleum-like odor

MW6 7-Jul-03 - 184 20,26 4,84 2140
(4121) 30 JuJ03 31.4 164 20.5/ 4,53 21.09

i~ " odor-
28-Aug-OJ 4 - 164 2102 4.08 20.64
30·Sep-03 4 164 21.02 408 20.64
16-0ct-03 3104 - 16.4 20.93 4.17 2011
3 Dec-03 314 · 164 21.53 357 20.13

26-0ec-03 314 - 164 19.24 5.86 22042
30·Jan-04 314 164 1770 140 2396
4cMar-04 314 - 164 18,16 6.94 23.50
29-Apr04 314 - 164 1966 544 22.00
Zi·May·04 314 - 164 20.17 493 2149

6-Jul-04 314 .. 164 20.71 439 20.95
26-Jul-04 314 16.4 21.23 3.87 20.43
29-0ct·04 314 - 164 2148 3.62 20.18
25-Feb-05 314 • 16.4 19.::'8 532 21.88
5·May05 .. 164 19.19 591 2247

2"Aug-05 314 16.4 20.57 4.53 21.09
29-Sep-05 314 16.4 21.25 385 20.41
22·Nov-05 31.4 - 16A 20.58 452 2108
16-feb-06 314 " 16A 1745 7.65 2421
9·May06 314 .. 164 1916 594 22.50
31 Aug·06 314 - 164 2125 3.85 2041
2a-Dec-06 314 17.18 7.92 24.48
16-Feb-07 314 - 19,06 6,04 2260
30-May-O? 31.4 1604 1980 5.30 2186
16'Aug.07 314 164 21.28 382 20.38
12-Nov-01 314 16.4 2168 3.42 19.98
2S-Feb-08 314 164 20.23 487 21.43

MW-7 7-Jul-03 31.5 - 165 21.21 359 1974

(40.9S} 30-Jul-03 31.5 - 165 21/6 3.04 1919
28 Aug-03 .5 ~ 16.5 2232 248 1S.63
30-Sep-03 31.5 ·165 2267 2.13 H.Ur:.
16cOct-03: 3LS 22.72 2.08 1823
3·Dec·03 31 5 .'. 16.5 22.90 190 18 (j~~

26-Dec-03 315 - 16.5 2032 448 20.t=33
30-Jan-04 31.5 - 16.5- 18.26 6.54 22.69
4·Mar·04 31.5 - 1896- 584 21,99
29-Apr-04 31.5 16.5 2049 4.31 2046
27-May-04 31 5 16.5 21 10 370 19.B5

6-Jul-04 31.5 - 16,5 2198 2.82 1fH!7

26-Ju104 31.5 16.5 22.40 2.40 '18.55
29·0cf04 31.5 .. 16.5 22.99 1.81 "17.96
25-Feb-05 31.5 - 165 2080 400 2G.'I'3

refer to notes end of table.
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Table 1 - Hydrology Data
Brix Maritime
Portland, Oregon

Monitoring ~
Depth fa Groundwater

Measurement
~,~~ ,~ .~,

Weil
Date

Interval Groundwater Above Base 0: Elevation Cdrn.rnt~(~t$.

( In Feet In Feet Screen In Feet In Feet

MW-I cant 5"May·05 :31 5 16.5 2020 460 20.75
(4095) 2 AUg 05 315 16.5 21.60 3.20 19.35

29"Sep~OS 31 5 16.5 2247 2.33 1848
22-Nov-05 31.5 - 22.05 2/5 1890
16-Feb~06 31 5 • 16.5 1831 6.49 22.64
9-May-06 315 - 16.5 2001 4.79 2094
31-Aug-06 31,5 - 165 2242 238 1853
28 Dec-06 31 5 - 16.5 1793 6.87 2302
i6-FebOI 315 20.02 4./8 2093
30-May·07 31 5 - 16.:'; 20/3 4.0:: 2022
16cAug-07 31 5 - 165 2248 232 1847
12-Nov-07 31.5 - 16.5 2347 1.33 1748
28cFeb·08 315 165 21 12 368 1983

MW8 25-Feb-05 24.8 19.8 21.15 1.05 20.58
(4173) 5-May-05 24.8 - 19.8 21 81 0.39 19.92

2·Aligc05 24.8 ~ 19.8 21 19 1.01 20.54
29-Sep~05 24.8 198 21 33 087 2040
22-Nov-05 248 - 19.8 20.63 157 21 10
16"Feb·06 24.8 • 19.8 1939 2,81 2234
9-May-06 24.8 - .8 20 17 203 21.56
31 Aug-Q6 248 3 2134 086 2039
28 Dec-06 24.8 .8 18.74 3.,16 1299
16-Feb-O? 24.8 19.8 ..' Not measured - well damaged
30-May-07 24.8 ~ 19.8 .. Not "~u~~, ~u - well damaged
16-Aug-07 24.8 ~19.8 Not measured well damaged
12-Nov·07 - Well

Please refer to notes at end of table.
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Table 1 - Hydrology Data
Brix Maritime
Portland, Oregon

R:\:er Stag~: M~'dsumr:",er:i
Glia

Headmg C~Clf?1m"r.:s
GdUg~~ Dale

in Feet

30 e Oet-02 'r '"1..:.0

27·Nov02 ~j 1

30Dec-02 I 5
28-Feb03 61
31-Mar-03 s.o
29-Apr03 EJD
22-May03

/Jul-03 "0
30)ul·03 35

28 Aug-03 33
30-Sep-03 21
16-0ct-03 "'-.j
3 Dec-03

26-De0-0:> 6.7

30-Jan-04 11 o
4-Mar-04 ~..:' 0
29-Apr04 ,U)

27 cMay -G4 6 6
6JulO4 :;.5

26 Jul-04
290cl-04
25cFeb-05 4.0

5-May-05 so
2-Aug-05 4 4

2's-Aug'05 1G
29Sep-05 0
22-Nov-05 ~}.I::;

16 Feb-06 6_9
9'May-D6 9.0
31 Aug'06 2.8

28-Dec06 ? '3
lS-Feb-07 6D

30 May07 f):;

16 Aug-07 5S
12 Nov-O? 40
28-Febe08 5.!

;c_::" .""" :",,3 PrOdfCSS ! "ro"f~SS ~euL'n,' ere,eo

~ r'l10nito~·ipg vi/Edl ek:vatiuns ~l(et(i~) OFC;3S:nf; r~f8r2nC-ed v: N-c.€th }~"rn8nGan V2[tic;~l D,;:'j~:'dr(l B8 {NAVDH8).
2 SC(~'?0f:8d irH9~V8ls ar:d~~(nur:(WjaIer£~;ev8tk~'~1$ :::t8 refen::T:c(-:"cl10 N..:\\/DBf3,

3 DTP" LJepl11 to Liquid Phil:;,:; P,'!wl"urn Hy,Jn)carbC;M
4: ;;.: Not r~1ea2SL'red Of riot a'~\pJicClb!e

5 .Jul:l 2002ib :\I~BY 2005 rr.on~:or:nfJ: actjvilie-~3 iuete pe00nYted by fts~chor ~_~'f,vjtont1~lent8!

f3 The r:ve? gaugel;;~1:B(k:;2a': tn 1-foDt ir,cfernents, 'f::::fd rnellSUn~~Y:eq{s'are ~:::stknBtediO the {le;~(est (\1 t;::et

Confidential Business Information
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Table 2· Total Petroteum Hydrocarbons in Groundwater
Brix Maritime
Portland, Oregon

Date DRO

0.27 L 0.50 U 1.3 H
D.n L 0.50 U 8.1 H

3(h!,m04 0.60 L 0.50 U 4.0 H
2DAprC14 0.71 L 005 U 5.8 H
26~"ul~O,j 0.92 L 0.50 U 9.3 y

290cl{)4 UO ~-' 050 lJ 8.8 Y',-:':

;;5 Feb-05 1AO ,. 0.50 U 12.0 DY
5 Ma/·CEi 0.88 0.54 jj 12,0 DY~ ....:

2.,i\U905 iOC L O,b2 ~ 14.a DY
22·Nov·05 1.30 Z l153 U 13.0 0
16-Feb-06 0.73 L 053 U 12.0 Y
g·May-06 rL6~ Z 0.53 U 14,0 DY
31·,A.ug·06 025 U o.so U 1.1 Y
2S,Dec 06 1,)22 J 0.02' U 1.3 Y
16~FebO/ 02/0 U D.53 U 0.45 Y
30iv1ayOI 0,350 L 0.50 U 3,50 y

lG'Aug·07 0.320 L 0.50 U 2.30 Y
12,No\l-07 0.54 0.30 1.3
28-Feb-08 010 0 25 UJ3 0,13

2~1·Ap(·04 0.79 L 050 "';,'- 5.7 H
26-.JuI04 093 L OSO ~ 9.3 \{ en

25,·1" E,b ·05 1.30 L O£';O U 1'1,0 DY @

5-May·05 0.85 L O,E~2 U 12.0 DY llw
::I

314-\ug06 0.30 L 0.50 U 1,5 y a
28-Dec06 0.20 J 002 U 1.i y u:
164\uU'O/ 0,410 L 0,50 U 1.61'
12-~·J()V07 0.46 0.31 0.813

7 Jul·Q3 025 LJ 0.50 U OOS LI
16 Cjct~Q3 027 U 0.53 U 005 U
30,J"n-04 025 U 0.50 U nos u
2'},l\prc04 0.25 U 0.50 U GOS U
ZE-..Jul·04 []25 U 0.50 U D,25 U
29··0Ci04 0-'·<: U 0.50 U 025 U.L __'

5~May05 D.27U 053 U 0.25
22-Nov-05 0"'-' U 0.55 U 025 U,Lv

9·~'lay-06 028 U 0.56 U 025 U
28·0ec~[)6 0025 .J 0042 J 0.25 U
16·Aug-07 0 25 U 05 U o'-J'; U. .::..,J

12·Nov-0? a.OS9 ,I 0.17 J 0.10 U

30·Jul-02 3.4 Y 1.6 0
7-Jul-03 1.9 Y B.5 0 00'5 LJ
160ct~03 0.92 Y 1.8 0 0.059 Y
30Jan~04 0,79 y 0.& 0 o.os U
29 ApF04 0,7 Y 0.77 0 o05 U
26 Jul-04 25 Y 8.3 0 0')<: I'>':"y ."
29·0cl-04 12 Y 3.1 0 O.2!1 U
25 Feb-05 1.2 Y 1,8 0 0;25 LJ
5-May-05 1.0 Z 1.2 Z 0.25 U
2.Aug-05 1.2 Y 4.0 O.J 025 U

22-Nov-05 0,18 Z 0.77 L 0"" l'..:::...} ."
9-MCly-06 0.34 Z U
28-Dec·OG 0.31 Z Z

r,,1W·2

M'N1 Dup

MW-1

MOlnltorin\1 Well

PleaSe refer to notes at end of table

BRIX004409
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Table 2 • Total Petroleum Hydrocarbons in Groundwater
Brix Maritime
Portland, Oregon

MW·3·Dup

MVV-4

M\/'v'v4Dup

MV,'-5

iv1W-G

Sarnphng

Dille

161:eb07 027 U OS3 U 0250 U
30,[V1C1,/-07 0,680 Z 0,930

,
0250 UL

12NCriI-(l7 3,3- 4A CI,5G J
28·Feb·08 0.49 I" 0094 JJ3 0.041 J'v

2-Aug-05 "l.t Z J.7 OJ 025 U
22-Nov'05 0.67 L 0.71 Z 025 U
16-Feb06 0,54 Z 0.55 U 0.25 U

29'Jul·02 026 u ()52 u
7·Jul-03 o25 U 0.52 0 0.05 U

160ct-03 026 :.) 0.50 U 0.55 y

30-Jan04 0.25 U 0.50 U 005 U
29-Apr·04 025 U 050 L,: 005 U

26'Jul'04 025 U (}.50 U 025 U
29-0ct04 O.T3 2. 10 2 0.25 U
25 cFeb 05 0 ..25 U 050 U 025 U
5-May05 0.25 U 051 U 0.25 U
2-Aug-05 0.203 U 0.55U 0.25 U
22-NCiIi-05 027 I) 0.53 U 0.25 U
16-Feb-OB 054 y 055 U 1.1 y

16 Mar-06 o28 U 0.55 U 0.25 U
9 Mayc06 025 f' 050 U 0.3 U

m
.j m.

31 Aug 06 025 U 050 u 0.25 U
l..
:::J

28 Dec,06 0.04:1- .J 0.035 J 0.032 J Cl
16vFeb-07 025 U O.5G U 0.25 U iI
30 May-07 0 25 U 050 U 025 U
16·Aug-07 O.2S U 0640 Z 0.31 Y
12-Nov-07 014 022 J 062
28-Feb·08 0.20 J3 0.25 010 U

7,Jul-03 025 U 050 U 005 U
16-0ct-03 0.25 U 0.50 U (U.l6 Y
16"Oct-03 0.25 U 050 U G.BS Y
Z9-0ct-04 0.63 Z D.gS Z CJ.25 U

30~Ja1lO4 0.l'>2 L 050 U 1.4 H
5-May-05 13 l. 05~) U 5.2 y
16-Feb-06 onu 054 u OJ19 H
9-May-06 0.70 Z 059 U 2.8 Y

28 Dec-06 0.41 y 0.036 .J 2.1 Y
16Feb-07 0..44 Z 05 u 1.8 Y
30·May-07 1,20 L 05 LJ 4,3 Y
28 Feb 08 0:25 ,13 025 0.35

30-Jan-04 0.G3 ~ OS(} U 1.5 H

9-MaY-06 0.68 Z 0.56 U J.a 'y"

;-Jul-03 0.25 U D.W U O.O~; U
1b-Oct-03 D.27 U 053 U om] u
30-Jan-04 O,~~5U oso U 005 U
29-Apr-04 0.25- U GSO U G05 U
26-Jul-04 025 U 0 50 U 0.25 U
29-0ct·04 025 U 0.50 U O.2~\ U
5 May-OS 028 u U 025 U
22 Nov-Oo 028 U 065 Q O.2b U

Please refer to notes at end of table
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Table 2 • Total Petroleum Hydrocarbons in Grourrdwater
Brix Maritime
Portland, Oregon:

Sheet 3 of 2,

San"lpf!n~~

Date

9-f>llav-06
28 Dec-06
16i\ugU7
12-Nov-07

7 Jul-O::'
16-0cto:l
30 Jan04
29·Apr04
26-Ju!-04
29--0ct-04
5-May-Oti
22-l'Jov-rJ5
9-MayOO
28-DecOG
16-AlijJ-07
12'Nov-07

('US lJ
027 U
0.25 U
0.2:') U
0.25 U
0.25 U
027 U
02/ U
027 U

0019 J
025 U
0.10 U

0.50 U
0.53 U
050 U
O:5G U
050 U
050 LJ
054 U
053 U
OS~ U

00::>6 J
O.5U

0.25 U

0.25 U
o 2~.1 U
oH} U

DOS U
OUS U
005 U
OOS U
025 U
025 U
0.25 l)

025 U
025 U
025 U
025 U
OIOU

IvrW-8 25-Feb-05

Notes:

1 DRO"" Diesel range organics
2. RRO ~ Residual range organics
3 GRO "'. Gasoline range organics.
4. Reportable concentrations are shown in Bold.
5 D '" The reported 1"l00SLJlt IS from a dilution
6 U '" Analyte not detected at Of above the Indicated reporting limit
7. 0'" The fingerprint resembles oil. but does not match the calibration standard.
8 L = The fingerprint resembles a petroleum product, but the elution pattern illdicates

the presence of lighter Weight constituents than the calibration standard.
9 II '" The fingerprint resembles a petroleum product, but the elution pattern irdlcates

the presence of heavier weight constituents than the calibration standard.
10 Y = The fingerprint resembles a petroleum product in the correct carbon range, but

the elution pattern does not match the calibration standard
11 Z '" The chromatic fingerprint does not resemble a petroleum product.
12 J= The result is an estimated concentration that i::; less than the Method Reporting Limit.
12 J3'" The associated QC batch was outside the control range for precision

Confidential Business Information
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Table 3 - Polynuclear Aromatic Hydrocarbons in Groundwater
Brix Maritime
Portland, Oregon

S::"d 10'

N
::;:
3
~
a::
co

~.....
==~

:'9.....
==e
U

==e
.~

a
I-.
e.....
==......
Vl
Vl
~

==';;;
:=
o:l

0.020 II
0.020 U
0:020 IJ
0.020 II
O~019 U
0_020 U
o020 II
0.020 U
0:020 II
0020 II
oQ20 U
0.020 U
0020 U
0020 U
0.020 U
0.020 U
0,028
0.050 U

0,098
0,096
0.053
0.061
·0.041
'0.082
'0.034
0.038
0.021
0_020 :U
0.022
0.022
0.043
0,029
0.051
0.079
0,12

OiJ50 u
0.fi56

32
203
1St
217
222
203
197
267
227
270
253
278
4.2
3.0
3.5

32.6
2.60
933
0.92

gOD
1,;·,j t,
~7f1 D
i70 D
-160 Q

-160 D
';2"'fG .D
~lEC n
~O:ti D
1COD
220 i)
2.1
LJ:
2.4
1) [)

C.77

{l~~~

0.3.
0.32
o.as
0.19
:(L}O

U.:ll
t'i:.QUS

(1,11;

':L37

".,,3
0,34

7.9
42 D
40 D
460
51 [)
42 D
460
56 D
46 D
69 D
52 D
67 D

0.96
1.2

0.70
16 D

0.59
5.6

0.27

Semele
l·bt~(;(Jfl

and Date

7-.JlJI-03
lG-Oct~03

30-J;jn~04

29-Apr-:04
26'·JuQ)4
29~Oct-04

25-Feb-05
5-May-05
2-Aug-05
22~No'~·.;()5

16-Feb-06
9-May,06
31Aug-06
28-Det-U6
,o·Feb07
30-:Ma~'-{)7

16-Acg·Ol
i2 c"Jo\'-07

28-Fe-b-08

~j··M,8Y~CS

29-5ep-015
;:'2~N0v-05



T:al:.de 3 .. PQ'!ynu(~'I~Qf l\romat:c Hyd;'tH;;:Hbons::" (~r-oiJ;-~;jwatm'

Brix M.,JI'j!irne

Portland, Oreger:

Sh;';':'l:': .:;i:3

C'?
::;:
3
~
a::
co

~.....
==~

:'9......
==e
U

==e
.~

a
I-.
e......
==......
Vl
Vl
~

==';;;
:=
o:l

) ~
28..F='eb·03 C.80 0.020 U 0.1; 18 D 19.40 O.Q:?0 U 0.020 u 0.020t \1.G2G U 0.079

7·jul·03 0.020 U 0020 LJ 0_11 0.1$ 0.27 0.020 V {).-;.;z;j 'G 0.021

16·0ct-03 0020 U 0.020 Li 0.36 0.11 0.47 0.020 U O.T(!C) ti U 0.020 U

30J"0·04 0020 U 0053 O.IB 0.074 0.23 0070 U t,m~v 'J 0.020 U

29·Apr·04 0020 U 0020 U 0.061 0.093 0.15 0020 U 0.;;2;) U 0_'020 U 0.020 U

26-jlJ!~04 0.019 U o.ors U G.09. 0.024 O~12 0.019 U O.ti~g:tf <J.'OT9,j 0.019 U

29-0C104 0020 U 0.C27 O.M 0,054 C.97 0.020 U "me ',J Q fJ)O:U 0.058

25-Feb"05 0.020 U 0020 U 0.11 O.02DU 0.11 0020 U CU20::') 0.:020\j 0.020 U

5·May·05 0020 U 0020 U 0.04. 0.020 U 0.05 0020 11 0.'020(1 U.O~u:U 0020 U

2-Apg-05 0,U38 0020 U D.020·U 0.074 0.11 0020 lJ (]070'.3 \.1~J2(j:U 0.020 U

22--·\Jov..05 0.020 U 0.020 U 0.21 0020 U 0.21 G020 II C.02DU 11;0.%0(: 0.031

16-Feb~i.)6 12 D 0032 Ui 0.23 12 D 84.29 iJ.020l! O.U2J)'U {)(:':?C' :u 0020 U

1()-Mar-OS 0.21 -0.021 U 0.081 2.8 3.10 V021 U 00::'1 U 1I::;:'2'1 t: 0.021 U

9·May·06 0.093 0020 U 0.07e 0.84 1.01 "0.020 U n.D?D:U i),OLD i.: 0020 U

31~Aug~Oo 0-034 t}02D U 0.029 l' 0.10 0.16 'U 0;)2" li 0020 -U 0')2" l' {10::'(; tJ 0020

28-08C-06 0.010 ,I C.044 0020 U .j C.025 0.07 t; D.c26U D020 U u.t;26 'u nG~!c C 0.020 U

1$·f'eb-07 0.020 U 0,20 0020 U U 0.30 0,5 OJ':2G (: (J:v?:) I) 0.020 U n.V:?V {: O.~~2G U 0.023

30·1,1"1'-07 O;020U 0.061 0.020 U 0.~2 o.os \: O::12C~ t! 0.020 V 0."2,, l: U 0.021

16-i\ug c07 0019 U 0,810 0.D19LJ 0.049 C.89 U oe.s l: 0.019 U U U 0.041

12-Nuv"':07 0050 U 1.0 0)5 U 1.0 D.05o \J \J 0.050 U \J U 00,,0 U

0016.1 0.021 0.3$ il ~g 0flrYQ .l .J 0,027 J 11 ; ~ 0.110 .1

... , '--ij()221J il.i't '--ii'020'LJ "--"o1J2i;'LJ"

:(t022U \).40 0.020 U 0.020U
0.023 0.030

Please refer.tonotes at eno -oftable.

30·,I~n·04 0.15 D,C4 0.140 UB 0.032 0020 U 0.037 O.DB 1l.11 0.43 D.C22 0.020 U Gmo') 0020 tl 0,023 0.~7

29·Apr·04 0.34 013 'O.020lJ 0,034 063S 0.082 0,12 0.35 1.09 0.020 U OO~O U c:()~~rJ ~j 0020 U 0020 U 0.16
26-.Jlll~04 1.20 D OMb 0.38 D 0.96D 0,1£10 U 0.84 D 2.3 0 o.ze D 6.85 2,3D 1.90 U ',iW{l 1.90 \J 2.60 22.8
29·0ct·04 0.024 0.088 0.038 0020 U 0.02 0,039 0.070 U 0.040 0.25 0.020 :U OD20U 0:02(0 U 0;020 U 0020 U 0.11
2-5--Feb"05 0.22 G.12 0.022 0.029 Om2 0.063 Mti 0.17 0.7-2 0.020 \J OG20U O.b~o U 0020 IJ 0020 U 0.12

5·M~y-0" 0.22 0.078 0.020 V 0.021 0.021 0.054 0.068 0.082 054 0.020 U :O.02DU O.O/'O l) 0020 UJ 0'020 H 0.12
2~Atiq·05 0.17 0.110 0.0206 0.034 J 0.024 0.071 0.092 J 0.086 0.61 0.051 J 0.030 J O~ijS'!S J 0.02<l UJ 0,C67J 0.71

22-Nov"':05 C34 0.091 0020 V 0.020 0.024 0.070 0.098 0;084 0.73 0020 U 0.020 U Ll.C:::CL: OG20 U 0.020 U 0.11

16-FBO·06 C.ll 0.038 0020 U 00~9 0.020 U 0.032 0.10 C.034 0.34 C.021 0020 U I; 0.020 U 0.027 C,61

9-May'·06 0.30 0.070 0020 U OUlO II O.OZOU 0.05S 0.099 0:048 0.50 0020 V 0.020 U li o.ozo U 0020 U 0.119

28~Dec 06 C.21 0.070 0.016.1 '0024 0014 j 0.1'143 0.058 0.M7 0.45 0.020 J 0020 U G.:C:::C: U U.0ll48.J 0.0~5 0.445

16-feb·07 0.23 0 ..060 0070 U 0020 U 0020 U 0.G42 e.ors 0.G38 0.44 0.020 lJ O.WO \J f:JJ2.() U 0.0200 Li 0020 LJ 0.193

30-May·07 0.~9 Om6 0.020 U 0.020 U 0.020 U 0,~54 0.12 0.061 0.70 0,0201J 0.020 U 8:'020 U 0.0200 IJ OUlO U 0.135

12-Nov·07 0.25 J 0.10 O.OSOLJ 0050 U ·0.\)72 0.1"1 '0751J G.28 0.050 U 0.050 LJ ;4~_:050 U 0.0500 U 0.050 U 0.173

1. ?A-1="eb-OB 01' J 0050U 0050U 0.031 j oD03'J J D.0031.1 '0_17 J 032 J O<lSOlJ 00ti9 J C{)~;j fH1011.1 O:fl?!=j J 0159 J

I



J.(";:':'i:C':;

Sr:f;)_;~:;-,

~.....
==~

:'9.....
==e
U

==e
.~

a
I-.
e.....
==.....
Vl
Vl
~

==';;;
:=
o:l

....
::;:
;g
~
a::
co

C;~;~::~;l -~~ .)f

" Wi! .: ••;.;.;:0; .. ;£;£ jj. Co ......:

8.(:;:::0 U iJ.0.20 L' :) ,:'2(: ~lf;;;(.' H 0.020 U {j,v':-(:

or·x, ~1 ()~Q:U D,::::~8 L: ·Q.8~:8 1..: 0020 U ~: c'2" '" ory.?0·j ,

OS'1SU {lOiS t: U ih:L:i) a.O'I!;.! U O.G~::~ U
L: D ,,?";; l:.' 'G:7~?~: t! O.D20U

~~ \) ~j :o~'C U (o.-G~:C '.J 0020 U

;.' C}C '.3 :J ~;i)2fj ~i :J 0.020 U ':,;,))C C

u v.O::::o ~J O.i.1/.'O :J ~:i 0.:02-0 -U

~) D?O ~: " (:cD i-~'(J::;OD U

O.DI9 U tL):l:9 ·8.:019L1 U D ';I<;:l:

:..; <; f:{;2G U i) ;Y2'.! ti 0020 U 0020 lJ ;:',_0/.\."'·'~: ';:,;/2'~.; :.: ',-';,;0,_ .:: t' 0,:020 U 0090 LJ
lj lJ 8.:Ci?r' 0020 U -ti .":~:::::" :." 0020 U D,020 U

" :J .:.!{'('C; oj 0.G2!:, LJ U u <~ :;j'>:J :;.~ O,020U 0020 U
G_{l:'-:~ oj (!.:)":''-j:J o()'!~i :J ~J 0019U ();;.~(; U ;";':j~~i) ::) 0,019 U 0,020 LJ

C.020 U Q.G/.:O-:J ;j.U~O :J 0.020 LJ t:i 0.023 1l.023

G.f:'20 U fF:'?13 -:1 u 0.020U ;J ;'..' 0,020 U 0,020 U

on:r.' U 0::;:":::; 1) l) 0020 U fJ:02fj ~ .:::<::.~;: ,~.: 0020 lJ 0:02"0 U

Ll ne;'1 {.: U CJ.;~;21 i! 0021 U 0:0&0 0,060

l)'~,<::;) ~;2~:' :1.,: l: O..o2{) U " ::. 0.<)99 0,099

08~ S~-, ":)19 lJ ::Ci~ l; OD1D U L: oorsu 1lO1S U
U ':~: .''':''';':.' 0050U 0,050 u

.'"
J:
-c
0.
:;
..J

1.3
0,6 Q.48 1,1
2,1 0,66 3.4 7.3

0.49 0,056 0,28 0,75
1,7 0.32 1.6 4.9

034 0,055 022 0,G1

r.o D iGUi 0,24 0-.77 1c8
(1 iY Dr 1.0 4,7 82

0;]48 0.73

'''{3

es

0020 U
oOLO U :JtQD ';..1 '~~{)];.J 0020 U [1

0,042 0,025 U
[..C20U u ;~, ,.)2'2, ;J 002iJ U 11
GO'S U f)(:l'...< i) C:'Y:SU OD'D U U
f):02:2:,j J)'~:21: i,~ 0.022 U Don lJ

u ('(::':2 l; O.022lJ 0082
U 0020 U ij

U 0021U U
~! {CO 13 0:028

0020
025 U

002;) U
li O.o20U
u oQ2rJ v

:){.::\'itJ 0019 l! U t:
GD~8 U 0018 U [j U {J

~:' ::J;';: ~ J ooz: u 0,02) U U :::02;':-~
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Table 4 - Dectectable Volatile Organic Compounds in Groundwater
Brix Maritime
Portland, Oregon

...................................... ·······················.·.·.·.·.·¢d.I~~~I~;i.~li~~~·i;~·0ic.~~9.;~iil~·d.~~··~ii~i.(J~/L.)·····

MW-l 2a-Feb-03 5,7 OT!
MW~l 7-Jul-03 1,3 1,,\
MW-l 16-0ctc03 32 0 13 0
MW-l 30-Jun-04 4,1 IL96
MW-l 29-Apr-04 5.3 0 2.1 0
MW-l 26-Juf-04 4,0 D 1 3 U
MW 1 29"Ocl"04 40 D 1 3 U
MWl 2SFebOS 31 D 2,7
MW 1 5MayOS 1& 0 2,2 D
MW 1 2Aug-05 17 1,9
MW" 1 22 Nov-05 22 1.7
MINI 16-Feb-06 15 D 50 U
MW-l : 9"May"06 1 19 D 2.5 U
MW-l 1 31 Aug-06 1 0.5 U 05 U
MW-l 128-Dee-06 10.41 J 0,12 J
MW-l ~ 16.Febc07 1 1,1 0.12 J
MW·l 1 3D-May-O! 1 05 U 0.55
MWl 116·Aug·Oi ~ as U 0.58
MW·1 112-Nov07 10.39 J 0.49 J
MW-l ~ 28·Feb·08 1 0.60 J 50 U

MW-1Dup1 29-Apr-04 1 4.7 0 1.9 0
MWIDup1 26-Jul-04 1 3,9 D 1.3 U
MW1Dup1 5-May-05 ~ 140 2,1 0
MW-IDup1 31 Aug 06 1 0.5 U 05 U
MVV-1Dup128-Dec-06 10'.55 016 J
MIN-l Dud 16-Aug-07 ~ 0 5 U 05 U
MIN-l OUt! 12-Nov~07 ~ IOU 0.35 J

MVV-2 ~ 2a-feb-03 ~ 0.5 U 0.5 U
MW2 1 7-Jul-03 1 0.5 U 05 U
MW2 1 160el"03 1 05 U 05 U
MW-2 1 30 Jan{)4 ~ 05 U 05 U
MW-2 l 29 Apr-04 1 05 U 05 U
MVV-2 l 26-Ju104 1 0.5 U 05 U
MW-2 l 29-0cl-04 1 0 5 U as LJ
MW-2 l S-May-05 1 05 U 05 U
MW-2 l 22'-Nov-05 1 05 U 05 U
MW-2 l 9-May-06 1 05 U 0.5 U
MW2 l L8-0ee-06 1 0.5 U 05 U
MW 2 l16Aug-011 05 U 05 U
MW-2 !\2NOV 07

1
10 tJ ;)0 lJ

MW·3 l ::,(Hul«? 1["73 14

~~~~ l2i:~:~i~~%3' ~:;;;~ ;~:~~
MW'·3 ~: 1C-fJct·D3 1 0 S t l ·1.9
MW~3 l 3(j,)ili>04 1 o 5 lJ G5 U
MVV"'3 ~: ~~:D ·/-\pt·nL~ t 0 5 U 05 tJ
MVv~3 l 2(\.}ul M ~ O~" U [LSa
MW-3 J ~~~~ 0 5; t.J 0 5 l.J

Please refer to notesat end of table
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Table 4· Dectectabla Volatile Organic Compounds in Groundwater
Bdx Maritime
Portland, GregO!)

t>. In per Liter (lJg/L)
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{v1Vil~3 5May05 05 us U D.S U 2''' 20 U " o U 2,0 UJ 2.0 U 20 UJ :>0 U L,O U 20 U 20 U,~ .:

t\/IV··/·3 2·!\ug 05 05 " 05 U 05 U 2'4- 2.0 U .!. 0 U 2.0 UJ 20 U 2.0 UJ 2.0 U L G LJ 20 U 20 U
MViF3 22-Nov-05 o5 05 U 05 U 2.2 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2 o lJ ., 0 U 2.0 U" s:

MVi/A3 1(,)··Jan ·06 05 U 0.5 U 0.5 U 1.2 U 2,0 U 2.0 U tG U 20 U
.-,

0 U 2.. 0 lJ U 2.0 U.::

tv1Vi/~3 fH,1"y·Q6 (},5 " 0.5 U 05 U 2.3 2 0 U 2.0 U 2.0 U 2.0 u 2.0 U 2.0 U 2.0 U U :20 U

MW·3 28·Dec-06 0.5 ~ D.t1 J 05 U 1 0 U 2.0 U 20 LJ 20 U 2.. 0 U 2.0 U 2.0 U 2 o U 20 U 2.0 U

MW<5 1S·Feb·07 0 5 tJ 0.5 U 0.5 U 15 2 0 U C 1', J oJS, ,I (115 J 2.0 U 2.0 U 2.0 U 2.0U 20 U
MW··3 3(H.1ay·07 05 LJ· 1].5 U 0.5 U Hi 2.0 U 200 LJ 100 U 2.00 U 2.0 U 2.0 U 2.0 U ""J'n U 20 UL.',.J

M'l';·3 12·Nol/·07 18 U: 58 U 1.0 U 1[1 J 1 0 U 1 0 LJ O,3S J C U 1 0 U 1 0 U :',C: U 1 .0 U 035 J
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~~\M_'~n"t\ ,G~,JarH)G 0.5 ~_! 0.5 " OS U 1 2 ;'0 U 20 U ~~ .o U :') I: 2.0 U 2.U U ,:'.::: U 20 u 2.0 U...' ..

MW"j 29~JIJI~D2 0.5 ~-~ 0.5 U 05 U l) U ;, 0 U 2.3 20 U 2,f) U 20 U 20 LI zo U '2 0 U 2.0 U

MW4 2tH·eb·03 o.re 0,5 U 2.3 2.6 29 35 s.s 2.2 31 2u U 2 0 U 2.0U 45
MW4 7·Jul-0::, (j~.) U OS l) 05 U H) U 20 U 20 U 2.0 U 2,0 U 20 U 2JJ U 2:0 U L.G U 2.0 U

M\N-4 1GM()ct~03: 05 ',' 0::; u 05 U 0.93 7.1 5.5 2.0 U ?,'O U 20 U 4.4 20 U 2.0 U 2JJ UL'

MW·4 '16AuqOl U.S U 0.5 ' I G:S U 094 6,2 8.7 ;;0 U 20 U 2.0 U 3.9 2.0 U 2.0 U 2C U,~

MW-4 30-,)an04 C J U 05 U (',r" U 1 0 U 2.0 U 20 U Z.O U 2.0 U 2.0 U 20 u 2.0 U 2.0 U 20 UJ.~

MV\i4 29,111)1'·04 05 U 05 U O~, U 1 0 U 20 I.) 20 U 20 U 20 U 2.1] U 20 U 20 U 20 U 20 U

MW·4 28~Jul.;Q'4 0.5 U 05 U 0.5 U 1.0 U 20 U 20 I' 20 u ~~:;O U 2.0 u 20 U 20 u 20 U 2G U~I

MW4 29 ·OctCJ.1 05 II o.s u Ct5 u 1.0 U .', 0 U 20 U 2.0 U 2.0 U 2 C U 20 U 2.D U z.o U 20 U,;

,V,vV-4 5,~rv:a'y~05 C5 U n s: U 05 U 1 0 U lO U 20 U 20 UJ 2.0 U 2.0 UJ 20 U ~':,[: U .~ o II 2,0 U'J','".' "-

MW-4 2"-/~,ug"·05 0 5 U OS U OE.'U 1 0 U ') 'I U 2 o I' 20 UJ 2,0 U 2.0 UJ 20 U 2..0 U 2.0 U 20 U("",',... .,,1

MW~4 22.-Nov-O'J 05 U 0.5 U 05 u 1 I) U 2.0 U 2.8 U 2 () U 20 U 20 U ZO U 2.0 U 2,0 U 2.0 U

N'\/\/C4 16-Feb·06 4,0 OJ U 1.4- 23 25 :;4 57 84 &.0 " .." 20 U 2.0 U WO"'!I-.t

MW-4 16·Mar 0f3 OS U os U 05 U 1 0 U 2.0 U 2.'1 :1.2 H) U 2.0 U 20 U 2 [I U ~ C U 3.1s:

fv:V\!,·4 'J·MayDS 05 U 0.5 U 0.5 U 10 U 2.0 U 20 U ;co U 20 U 2.0 U 20 U 2.0 U 2J} U 2.0 U

~v1'Vv~ -4 y,-Aug-Of; 0.5 U (:,5 U 0.5 U 1 0 U 4.7 2.1 2,0 U 2.C U 20 U 3.8 .) n. U 2,0 U 2.e U(,.,u

MW"4 2S,Dec·05 034 J O.j 3 J 0.1 8 J 4,5 (1 r J 20 U 2.0 Ij 2.0 U 2.0 U 2.0 LI Z.D LJ 20 U 2.0 U.,
MW·4 i6-Febrj'1 Co ~S u 0 5 U 05 U 1 0 U 012 j 20 U 2.0 U 2.0 U 2.0 U 0 23 J L'.O U L.aU 0.57 J
flJ:VV,·4 30·May-OI 0.5 U OS U o .'J' U 10 U 2.0U 20 u 2.0 U 20 U 2JJ U zn U 2,G U 2 0 U 2.0 U

~!(VV"'~ 1(,-Aug-07 0.5 U 0.;) U 05 U 1 0 U 5,2 0"'" 20 U z,e U ?O U 3.9 2 o U 2,0 U 2Q U'-~ ,-/

pAV'J~4 12,Nov07 1.0 IJ G.O U 1 0 U :J (1 U 2,5 1 'f 0,79 ,I 0..83 J 0,63 1 .." ~~ .0 U C'.33 .J 5 G Ij.r v ·f

rv~Vv-'4 28·Feb·Oa j Q U 50 U 1 a u 3,0 U 1 G U 1 0 U 1.0 U C! U 1 0 U 1 0 U ~: o U 10 U 065 J

" , c, r ·.JuI03 0 lJ 05 U 0 5 u 1 0 U 2.G U 20 Ij 20 u 2.0 U 20 U 2.0 U 20 U 2,OU
I

..,
•n,iW.jrillr', 16-1:)0·03 U 0.5 U 0.5 U Cl.94 7.5 63 ) 0 LJ 20 U 20 U 4.8 2.0 U 2..0 U

.. (.' .....
",{~.... ~

MvV· lP 25F"b·05 05 U {)}3 U o.s ~_r 1.0 U ;~ 0 U ,~ 8 tJ 20 U :: 0 u 2.0 U 2.0 U 2.0 LJ 20 U 28 v

(,Ai/{-5 28FebOj U5 I: 05 U 15 24 24 1':0 D 7f.. D 25 87 0 "'..,.. 2.0 LJ C U 23~t

MW5 3()·~Jan·O!~ 05 U 0.5 U 1 3 9,7 9.7 49 20 U 2.0 U 82 D 38 2 o LJ C: U 2.9

rViVij.5 5,·hAay·05 0.5 U 0.5 U H 50 50 lMr : 20 U 20 U < 20 UI 41 2.D U C U 8.0I

~.,'\!V'5 :G:-Feb-Ofj 0 r; U 0.5 U O,SS 3.4 3.4 16 2 (I I) -, o U 16 5.9 ~~ 0 U G U 3,0., .c.

Please refer to notes al end of table
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Table 4 . Dectectable Volatile Organic Compounds in Groundwater
Brix Maritime
Portland, Oregon

\Nell Sa(iipl::i(,j

:",;umber Dilte

MW5 9 May-06 05 U O,S U 3.7 20 20 79 0 2.0 U 20 U 67 23 2.0 U 20 U 20 U

MW5 28-Dec·06 05 U 0.5 U 0.31 J 9.0 9.0 34 2.0 U LO U 41 17 20 U 077 J 1 1 J

MW-5 16-Feb-07 0.17 J 0.38 J 0.61 11 11 37 ~~.O LJ 20 u 36 12 2.0 U 053 J 2.0 U

MW·5 30MGy'07 0.5 U 0.60 6.0 53 53 210 0 20 U 20 U 95 0 40 2.0 U 2.00 U 2.2

MW-5 28-Feb08 1.0 U [) 34 J 1 0 LJ 30 LJ 1.1 3.8 1 0 U 1.0 U 6.0 2.3 10 U 1.0 U 0/3 J

2!3·Feh~::)3 0.5 U OJ; L,' 16 25 25 110 0 "'9 r' 30 11(1 30 2:> 20 U :26-.' v

30··J",,04 OS U Of, U 2.0 11 11 55 2.0 U 2.0 U 84 :;:' 39 2 o U 20 U 3.4

9~kly·06 pI:; U O___ ~j
" 3.7 20 2{} 73 0 VJ LJ 20 U 66 23 2 I] U 2.0 U 2,0 U<.I .....

MW6 i'Jul'03 0.5 U 0.5 U OS U 1.0 U 2.0 U 20 U 2.0 U U 2.0: u 2.0 U 2.0 U 2.0 U 20 U

MW·(j 1e-oa-os 05 U 05 U 0.5 U 0.74 z.o U 20 U 2{) U 20 U 20 ~. 2.0 U 2.0 !' 2.0 U 2.0 l)

MW-6 30-Jan-04 0.5 U 0.50 U 0.5 U 1.0 U U ~::_O u 2.0 U 20 U 2 D " ~!.O LJ 20 U ~!O U 20 U

MW-6 29,.D,pr·04 0.5 U 05 U 05 U 10 u U 20 U 20 U 2.0 1I 20 " 2.0 U 20 U 20 U ?,D LJ

MW'6 26-Jul-04 OS U D~ U OS U 10 U 20 I' 20 U 20 LJ ;,0 U 2.0 ,.
20 U 20 U 20 U 2:0 U~_I ',.1

MW-6 29-0ct04 Oti U 0.5 U 05U 1O U :!O U ~:O U 2,0 U 20 U ~, (J '.:.} 2.0 U z.o U 2.0 U 2.0 U

MW-6 50 May·05 0:- u 0.5 U 0.5 U 10 U ~: 0 u 2.0 U,I 20 U U·J 20 LJ ;20 u z.o U 2.0 U

MW6 22NdvU5 0.5 U 05 U 05 U 10 U 2.CI I' 20 u 2.0 U ~'O U 20U 2>0 U ;;.0 U 2.0 U ~~,O U.>

MW6 9 May-06 0.5 U 0.5 U 0.5 U 1.0 U 20 1 ' 2.0 U ;UJ u :,0 u 2/JU 2.0 U 2.0 U 2.0 U 2J) U~,

MIN6 16 Aug-07 0.5 U 05 U 05 u 1.0 u ~': 0 LJ ?O U 2D U 20 U
.•,.

0 2.0 U 2.0 U 2.0 U 20 LJ,:. ~.

MVv-6 1Z,Nov-07 1 0 U 5.0 U 1.0 U 30 U 'If} U UJ U 1 0 U 10 U 1 11 " 10 U 10 [j ',0 U 5,0 U

MVV·7 7-Jur03 05 U 0:'; U 0.5 U IOU 20 U ~:,D u 20 U 2.0 U ~!,n'u 20 U 20 U 2.0 U 2 'i U.c.

MW·7 16-0ct·03 05 U 0.5 U 05 U 0.82 2.0 IJ 20 U 2.0 U 20 U 20 " 20 U :! 0 u ~~O U 20 U

MW-7 30 Jan04 O.S U 05 U 05 U 10 U 2.0 I' 2,0 U ;!.O U ;!O U 2.0 .. 2.0 U 2.0 U 2.0 U 2.0 U..' 'J

MW-7 29 Apr-04 05 U 05 U 0.5 U 10 U ~; o.u 20 U 20 u 20 U 20 ~;} 2.0 U 2.0 U 2.0 U LJ

MW7 L6·Jul-04 05 U 05 U 0.5 U 10 U 2.0 U ~~.O U '" 0 U 20 U " ;!.O U 20 U 20 U 20 U
MW.... 29·0(;\·04 0.5 U 0.5 U 0.5 U 1.0 U 20 U 2.u U 20 U 20 (J o u 2.0 U 2 0 U ~;o U 20 U

MW-! 5-May-05 0.5 U 0.5 U 0.5 U 1 a u ~.o 1 ' 2.0 U ;;0 UJ :2 a LJ 2.(J'UJ 2.0 U 20 U 20 U 2.0 U."
MWd 05 U 05 U 05 U 10 U ;;:0 1.J 20 U 2 0 U 2.0 U 2.0 '.,1 2.0 U 20 U 2.0 U Z.O u
MVV1 9cMay-06 0.5 U 05 U OJ U 1.0 U 20 U ~~ 0 U 20 U 20 U ;! 0 " zO U 2.0 lJ 2.0 U 2.0 U

MWc7 28-0ec-OG 0.5 U O~5 U 0.5 U 10 U 20 Ij 20 U 2.0 U 20 U ~! U U 2.0 U 20 tJ ~~.O U 2.0 l!

MW-7 16 Aug 07 O.t> U 05 U 0.5 U 10 U 20U 2.0 U V) U 20 U 2(} U 20 U 2.1} U 2J) U ?O U

MVV7 12 Nov·07 1 0 U 5.0 U 1.0 U 30 U 1 au 10 U 1 [) U 1 0 U 1 o u ' .0 U 1.0 U o U 50 U

~y1\N"e 215F"h05 0.54 5-8 Oil U 0..86 U 2.0 U 20 U c_ o u ;,0 U 20 U 2l! U 2_~)-U 2 (I U U

Notes:.

U Analyte not detected at or aboVE thE indicated reporting limil

2 Reportable concentrations are shown III Bold
.> r ~ The reporting limit iselevaled duetci matnx Interference
4 D =The reported result IS from a dilution.

5 J =Associated value is estimated.
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Well Locatiorrs and Potentiometric Surface (Febfuary28, 2008)
Brix Maritime Company
9030 NW St. Helens Road, Portland,
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APPENDIX A
FIELD ACTiViTIES DOC UMENTATION
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MEMORANDUM

DATE:

eO: File 1%34 (J(}T<15k 05

fROM: Chris 1\\<1ltln, [IT

f{L Fehru,lfy 2008 GI oundwaier Sample Collec non

Brix 1\\al'llll1lp, POI tl'lneL Oregon

On Ff'iJluarv 18" ?OW3, Chris /\\illtll1 ,mel [cnJlltCf Lc\ \ of Harl CrOll ser pel iOlmecJ

gruunc!\\,IWr monitoring activif)esdt the Srix !\\zrrJliIllP site. Depth to groIJll(!\\ arcr was

Iill:'dswed in !110flltoring. II ells S\\\!·l throu~h \\\\,·7 usmg ,m electrO/He oil,lIdler IlilE'riJce

probe, and the ele\dtioli of the rivE'r relatl\c to the oj)csite staif gJge \\clS noted, No

rneasu: <1l)lel.8, thickness greater th,1I1 OJ)1 iCJ(l!} II ee pluse pmclud II as prese nt in the

\\ell<; at the timp of measurement. Croundl\ ater sdillples ,,\ere collected trorn 1l1011ltorillg

wells .\\\\' I., \1\V·3, ;\ \\\'4, dlid 1\\\\'':5 fo!IO\\ Ing the measurement actilities ,~slight

petroleum-like slwen ll,iS obsf'r\ed in purge Welter Irorn I\ells 1\\\\'1 d1ld M\\!-3.

Prior to sample colloctlon, the monitoring I\eils \\ ere purged until field pilrdl1leter~

ftemper,ltLlft\ pll. and speciilc conduct!\lt\ ". stabilrLed The slabillLed field sill1lpllllg

pafdlllt'ters are presented in fable A-l, Each well \hlS purged using d Iwristaltic pump and

dedlclted tubing, As tHeW par,Hlwters stabilizr:d alld purglrig ior each 1\ell \\<1<; complete,

pumping rates I\ere reduced ,mel samples were collt'cted tromrhe tubing ane! Uilnsierred

directlv into labol\lfor)"suppliecl s.urrple ccllltainers

The ground« al<:>f sdflples \\ere pldced ill ,1 (oolee! Ice ches t iillll1ee!ialelv follo\\ iIlg
collectioll tor field stor,lge .rrrdtransit to Harl Crowsers of(iu'. 011 February 2n, :::008, the

samples 1\ ere shipped olenllght uncle! chdin of custody dOcuJllE'ntMion to Emironmental

$cie!":ce Corp. !\\L luliet, l'C'nnessee, for chemical au,iJvses, The groullcl\\ater sarnpics were

ancll\ILed far the lollO\ling compOllllcls; total petroleum hvdrocclrbans (Tf-H) as gdsoline by

\JartI1l\t'st Method NWTHPGx, diesel and nil lange TPH !)y ".!onh\\e'st l\lethocJ i'JWTHP
Ox, polvnuclear .nomar«: hvdrocarhons WA.Hs) by EPA Method 131/0-51/\1, and lolatlle

olgdllic compounds (\fOCs) bv EPA Method 82608

-\tuci\lIHTiS ldble A-I. S,1l1lplc Irlellliilcdtion ,me! ficld Par,1illHers

Clounlll\ ,1«'r Sampling D.)(/l FH:ld Forru
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Table A-1 - Sample Identification and Field Parameters
Brix Maritime
Portland, Oregon

Biind CDc1;" Samp'ing
Depth to Specific Dissolved

ORP
i\;1onito(,lng \l\i'€U Water' pH Conductance Temperature Oxygen

;dentjj!cbtion Date
(iq f80t) (}1 s) CC) (mgt)

fmJV)
\ ....

Monitoring Wells

tv1V1J-1 Bt,ll.-2280g··03 2fj·Feb-D8 19.06 6.2 21'0 14.9 0.5 10

tvW\i3 t3f\A-22808;..O -: ~~8-Feb~08 ~t993 fi " 435 155 0,8 -80

MW,4 8M-228GB-D5 Zi3-Feb-OB 3.6'1 6.0 230 (fA 40

MW-5 m/!-22808-02 28-Feb-08 197H 6.3 340 153 09 -100

Notes:

1 .u s =Microsiemens.
2 "c =Degrees Celsius
3 mg/L::: Miligrams per Utero
4 ORP = Oxidation Reduction Potential.
5 mf\! =rrullivo.ts

Appendix B
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APPENDIX B
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APPENDIX B

ANALYTICAL TESTING PROGRAM, QUALITY ASSURANCE REVIEW, AND
ANALYTICAL LABORATORY REPORT

1,0 iNTRODUCTION

Th:s dpp"ndix d,·..·,·,·+.,,,. the :11:,[1\'1 iell I,''', tin2. 111'0 gic11n (or thie 1m

3!Hi docu:riC'n!'; ,he thE' ..FldlvIICll d,1li' ::;:.;.:111[\ ,bSlIrd'HJ,' (Qt\1

C11pr S.JI'I)iJ!es \\cre collected Hdll (JO\\Sei' inc. (lI;

Erl\IIOrli1ief',\,,1i Sc!('ncp (a:p. (ESC) 111 !\\,.

}C(W. lUI (I: em.ier! ()n,r",Ic.l'~, ."\ 0" th e

::iii Inltidl dnd cuntinuing calibration \t'nliuunn.

FGin g! (j1.11·,c!\\,iter ,;,'llllple,\':\\ ·i

Ihe Icdlc)\\.I'1g compoumls

SSI Tot-II petloll·-un'

1111' TPH ,is dieseL:m! o:IIJ\ '\,Jori!l'\P'>t \lPlhod '\,\\TP, jDx;

2.1) ANALYTICAL METHODS

H3ri (>C~"'SSi Pa~~;e B.)
-lSC34·GU·'T8::k 3 /·\~':':ll '~~.-2C05
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ao QUAUTY ASSURANCE 08dfCTNES AND REV1EVV

file ~Yc·nl::i·.1i C.~'A Obi(,C11\P~' to! !Jroit'CI .1f(' 10 dc\e!op <"ind ifnpipin'-"II

pr'::.Iu'dmc c, lor Obldl<l (",aiculiilg d..ll,) oj ,1 sp,:'Cifled that Cil!l be

u',ed 10 Jsse.,s the sile conditione. ,mel ('\ "Iuah-' cd: 10 hurn.m Iw,dth zmd Ihe

,:lppropHdte (Ieg,!"'i" of e,CCUrdc\' <lncl :ep,'uducibilllv, S,'IiTJp!es col!eeted must ix'

It' pres'.-'il(di, C, 0: ,'Ictu,d field [()l1r.:ltion~;, zlilel ~<ln1ples !WI Sl be collected and

,1n,.1I\zcd un;)"oken d:,'liO plocedunj
( •.

Repc:~ninglr:nUs.md Jnah·rical f·esujt5 aTP used to i3S~;,E'~;,~·; tflequdlHlt\ each

dwm/Cdl of concelTi in nlt'di,j rjIPC;slon, dCCUI',KV, repr('SeIlL1ti\ l''',

complF'wnesy ,inc! COllJparahill!\ pararneters ,HE' clsec! 10 ualu,lle data qualil ,

Hwse p.lI dllleiU" ':Ht-' detinet! ,inc! discussed 1,;('10\\,

3,1 Reporting Limits

dfyir;iie~ ~Ml1p!P rn,-,1 1:\. did deleCllor:, limit', U [11\!!(Jnn1enl{l1

i)roleclion ifPAJ or Ilw Dep,-,rtrl:c 1l l (.)( til',iI0I1:1'1i.::':1I<1! QU3Ijt\

Reporting I1l1':rj~, he idiscd due 10 fi.l:2;h come"t1"IIOIU (or' d,),11\\["',

IIi I !if' 'd:npltS 111,1[rT,{ H,fe:'ff'renCl's, O! ill'-l;ftiCl,~nt ~',Hn r!1t·;'\i! melhuc!

II!rllb \H'I\'; mel.

3.2 Holding Times

COllection

(Ii:,to(/, 101 m.

33 Accuracy

lel[

';,)[1'11'11", CO'lU'P(r,ifion. "Pertec)" <\CCur,lC\' ie, 1UO pf.'n:enf I t'UJ\ Pr\ True

sample COiKnlli .itiou i~ r":e\,eJ' kno\\ n (lU2 to !Icli lirilltdtiO:1S ,lnel «rror.

COII',cquu',lIv. <',(CUi,',el, 15 inlen eel lrom the tlXO\ f:\ da[" irurI1

Irutux ~;pik2 JildlahorJtor\

Surrogates. in il >uITu;!,ale c1l1,1Ivsis. ,1 knnlHl dlnOUnl of d compouncl Simileii' in Ih0

constituent of intel(>~.( I', {1(l(k'<I to ,: SdiTlple ,_n:d flil'3SUI('d The sun ,jIE:I\S:~,

1'-'10,t CrO\VSf:I'

156:14·ClOiTask 3 AI-:nl: ~:,:20Gg BRIX004429

Confidential Business Information



U'CHl·IS03l clnd nitrolwlizene.c15 111 ~ail1ple \\\\'~3 rUJ3a·~5-01} The ,lssocrdted

,U(jlH~dte, \\(~re within control Ilinds and till' d,lla \\ere' not lbgged

Matrix Spike 5<wlples. ;\':,,:)lX

::uUrmltPc! to ',he i,,[l(lf,:I!{)[\ Ih,:', ,Hi" ut

0:

det,'ction nj the C()i'l:~utli(';il\c( r ,:,nd the aCClJi.)\:\ filth?' (kU.:'lmiiialiun,

flk' ~,prfd-,d "Ie COJl1p;':If"d (r) Iht, e:x.pPCiec! le~;u:,t {"''.:'"

,ilion pl:.i' ,He i epOlled;lS pel CPIlI HH\.I\;"I\, ,\!I (nd!riy.

spike, \'.PI'" conlwl iin':ih.

Laboratory Control Samples, Ihe laboratOl' abo an,lhzes ,1 Iaborator control

':>dmple (LCS) to dSSPSS the accurac\ of till" al"ll\,tlc,ll equipment. fhe sJmple is

prepared from the anal\ teth"L' matrix. \\ hich IS then splkecl \\Ith knov, n Il'\ eis at

the COllstltuents of rlilere,=,! u.e., a stand,wJI rhe COl1Celltl,ltioI15 ,lIe me.tsurerl.

and the results Jre cOlllp"reci to the known <pikecl levels. Thi« cornp.utson rs
t:'xpl·C'c,::.ecl ,15 percent lecO\I~r\:"n,ihses0;; L(S,=, were Included with Ihe air the

,iilalvses fhe percent reemeries of the Le,S qlllple \Vere \v/thln control limris

except iOI l-chlorollaphthJlelll' ,),=,soclaled \\ jth sdillpies M\\'" I (U33IH5-0j} ,lnd

\\\\-4 (U33n4S0S) Yhe associated \,llues h,l\E' been flagged vvrth a "/-I"

Cjllahtier, but ,lIe dlceptable !he i'l!iPOW~, or this i:l\.estlgcltioll,

3,4 Precision
liClbil;h (l,' (1,1[,1 unckl ,1 gi,E'n set o[

i\ (' rn;'.:1\Ure u i Uw ,ariablii,l\ of group

i1ie,\:,ure!lH,"1~1:,(ump"red 10 ilw:1 i',

rnc~sufPcl ,mel anahzing duplicate ~,,\mpJb, ,1:,d ((llli

1':',11

rnHhorJ T"h", i~; qu,11111td!l\ei\ JS the fcl.:1!l\ e percent

\FiPDi heh\'PE'11 1f12 a'le! duplicate Sc1IY: Ddt.'1 qu,rilt\ Clil

alu;Jtcr! 1),1Sed on RPL)', the sample: (OIKent:,ll;of1 i', at

,he L !,;PDs up 10 :;0 IWI'((':ll '.:if' cOf1slckled t) be Jccf'pUbh'.

laboratory Duplicates, J\ l.rboratorv dupllcclte IS a second laboratun sampIt'

taken trom <l submitted sdillple. The duplicate IS then pr",pared aiong \\ nh flJp

original It is ,Hl,lllzC'd Jnd compared 10 tlw iirst 10 ,1ss('SS the pl'fusion of the

an<ll\ttcallllC'lhocl alld the potential \,lll<lbili!\ uf Ihe sdlliple nratrix, TillS

cornpanson is repol ted as till" RPO Due to Ihe 10\\ 11 umbel' ot sdmples

suhmitlecl for ,111,11\$,=,:" no labcrato: 'I dUIJlicales \\t'I'L' pl'pp,lrccl and dllahzpcl.

Matrix Spi ke Duplicates, ..\~(-,(()Ilcl III <1 Irix ,pike ':,ilf1mie I) e.. 111 tmi\ ~pikt·

duplicate 11\ \SDIJ is prepared c1S ,1bm P <Illtl dndl\zed. IIH' \\'~D i5 cOlrq;illecl to

H~;r: C;cv/s~;r -s
156a4 (;O·~::·:1~:>:·;:3 /:"p:ll 'i:-; .10(:13
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and tor IX'l1zoI11l!uOI3I1tl:(':w Iii

FUJ

RI'D:.' in:

l 'eCO'd"I'.' Jncl '"In RPD dre repnrlecL

;)dtches ,,\ei(.' oU"'ld", the Pcr.w"",·'",,,', rn"',(",: lillHl'i

twd 5,,1i1'1ple:, (Lrna··i5-1}] :lHuugho':'l
'U33GcFi{)l i dlldi··.'i\V,i)

I.es Ouplka1Cs.\ c!up)ieall" is cl U'1"n;',fI

1hci': \\:th the

rne)hnrf. bntha percent If?CO\<l:lr\' ;)f::d In RF'[) t~(e

\\11\),1' conllr::j

,J11 The duplicdle!"

I' pc! thE.:' [U

j., ii UW,l~;Urt' of !IO\\ ctOSt"1v lh\~ Ic~.ullS th

cur':cer:lrAIOI1 01 thF iillhe iTlcdnnn :<1I11p1('d It is not pO~~dble to

fm",c,U!(' d , so I!'p:t'~:,enL.'nl\ t"llt",', !< ;.: onll'oller! ,tnJ ene.tilPd IN

S(,JI,c!,11 ci t,d1niJ!ing <1> \\ ell ..1) :.dmpicf':,mdlrng plc/tueul'. stnJJ.ge

preser\,'1U<)I!, end [IZrnc.poIIJiioll die to prese",e tl:e ICpleSCl1iali\prw'.s

of the sd,npit's ,;:olie,'wd Ficici method hI.Jl'ik', ,'11'(' run .n

1"hOI di.Ul'\

Sample Handfing ,~md(ustody. Sdmpi,'" \\ l'fe colieckd in

with ; >rdrHLHd~,. rhr~ mciuded :Iqwremerrc" :or (-:;)I('([lorl eunuine,:;.

1.1lwlinc., p,lck3gIl1g. C>irill~>I~d:'U' '-\dh 1'.-

c!onJ.llki"lied on 6UI" t':Jnm:, or ()' CUSlO(h ,1:'1"

,11th the 1,1bol

Blanks. <Jidvtic.:d
;ncthod bl.:mi-.,i .

3.6 Completeness

Comple[pness is deflllC'c1 a, the percc'lltdgP of I11E\1&UIPIlH.. nts made \\hich .ue

jud[',ed to be \ alld rne.asurements. The cOlllpJelerH>ss of the datil j, the number 01

dcceptdble data pOlnlS eli,Iclc>c!IJ\ the total numher of data POfIlis multiplied

I no I he cOlllplC>lel1E'SS goal I' es~entialk lhell ,1 suflrClent .unoun: 01 \ dlid d,lI,t he

generateel to alkl\\ IeI' the (J\aluMiull of th.· :-IIP Ill\p«(l0,allon. I Ill' d,lta

completeness t'!)1 the ~;amplcs " 100 i):': cent Inr all leque,led ,111.11\'se".

BRIX004431
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o 1910Fairyj~ Ava., t, Seotila WA ~8102
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.... 'l2!lJi.e Cenlarpcin1e Or., Luke O~go, OR 9703)

Sample Custodv Record ... f> C3\11l0tllonglvd.,#'950,lDI1IJSBadl{A~08a2'< .T .u.'U'JI.lf".~JIl_l!"'.PlI:" 0 120 MAve S., IUO, fdmoads, WA 98020
samples ShippedTo: C.;) C ~U'U ...rn.l9Ilf.:N:f'l6 G suChulrh Hill Rrl., 11236. Oml) H{ NJ 08002

..........................';~~;.;:. ~::-:: ;.;.;.:. .
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:; __ ,' " "..-', . ------ ---- ------ --1- ~: ;;--~
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i HARHROW)ER(ONTAa ~~\~~~................................................ : Z ~S:<n.: : i : : ; ~ COMP~mING lhSTRUCTIONS
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